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PROBLEM TO BE SOLVED: To easily detect relative 
positions among a coating nozzle, an imaging device, a 
board support device which positions a printed board, 
and a test coating device which applies an adhesive on 
trial. 

SOLUTION: The board support device supports a 
reference printed board 12. and the position of a center 
of imaging by a camera 190 when the center of a 
reference mark of the printed board 12 meets the center 
of imaging by the camera 190 is obtained as a reference 
position of the board support device. The coating nozzle 
144 is set opposite to a desired position on a test 
coating tape 39 of the test coating device, and the 
center of imaging by the camera 190 in this state is 
obtained as a reference position of the teat coating 
device. The adhesive is applied to a test coating tape 
390 from the coating nozzle 144, and the position of the 
center of imaging by the camera 190 at this time is 
stored in a storage means. The difference between the 
center of imaging by the camera 190 which meets the 



center of the applied adhesive and the center of imaging 
stored in the storage means is obtained as the relative 
position between the camera 190 and coating nozzle 144. 
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CLAIM + DETAILED DESCRIPTION 
[Claim(s)] 

[Claim 1] The bracket displaced relatively to parallel at XY coordinate plane specified to a 
printed circuit board by the X-axis and the Y-axis which intersect perpendicularly mutually in 
parallel with the surface of the printed circuit board, In the coater equipped with the application 
nozzle and imaging device which were held at the bracket While being the method of detecting 
the relative position of these application nozzles and an imaging device and applying the paint 
to a trial spreading side parallel to said XY coordinate plane by said application nozzle The first 
location which is a location on said XY coordinate plane based on [ of the imaging device at that 
time ] image pick-ups is acquired! Next, the second location which is a location based on [when 
the paint applied to said trial spreading side by said imaging device is picturized and the image 
pick-up core of the location of the core of the paint and an imaging device is in agreement ] 
image pick-ups is acquired. The relative-position detection method of of the imaging device and 
application nozzle which are characterized by acquiring as a value showing a relative position 
[ as opposed to said imaging device of said application nozzle for the difference of said X shaft 
orientations of the second location and said first location, and Y shaft orientations ]. 
[Claim 2] The substrate support equipment which supports a printed circuit board in the state 
where the surface of the printed circuit board serves as a relative position which became 
parallel to XY coordinate plane specified by the X-axis and the Y-axis which intersect 
perpendicularly mutually, and was defined almost beforehand, In the coater equipped with the 
bracket displaced relatively to parallel to the printed circuit board supported by the substrate 
support equipment at said XY coordinate plane, and the application nozzle and imaging device 
which were supported by the bracket It is the method of detecting the relative position of these 
substrate support equipment, an application nozzle, and an imaging device. Said substrate 
support equipment is made to support the printed circuit board used as the criteria in which the 
reference mark was prepared. Move the substrate support equipment and said bracket to the 
relative position where said imaging device counters said reference mark, and an imaging 
device is made to picturize a reference mark. While applying the paint to the process which 
acquires the location based on [ when the core of the imaging surface of an imaging device and 
the core or a reference mark are in agreement ] image pick-ups as a reference position of 
substrate support equipment, and a trial spreading side parallel to said XY coordinate plane by 
said application nozzle The first location which is a location on said XY coordinate plane based 
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on [ of the imaging device at that time ] image pick-ups is acquired. Next, the second location 0 
which .s a location based on [ when the paint applied to said trial spreading side by said imaqinq 
device Is pictured and the image pick-up core of the location of the core of the paint and an 
imaging device is in agreement ] image pick-ups is acquired. The substrate support equipment 
the application nozzle, and the relative-position detection method of an imaging device which ' 
are characterized by including the process acquired as a value showing a relative position [ as 
opposed to said imaging device of said application nozzle for the difference of said X shaft 
orientations of the second location and said first location, and Y shaft orientations ] 
[Claim 3] The substrate support equipment which supports a printed circuit board in the state 
where the surface of the printed circuit board serves as a relative position which became 
parallel to XY coordinate plane specified by the X-axis and the Y-axis which intersect 
perpendicularly mutually, and was defined almost beforehand, The bracket displaced relatively 
to parallel to the printed circuit board supported by the substrate support equipment at said XY 
coordinate plane, In the coater equipped with the application nozzle and imaging device which 
were held at the bracket, and the trial coater which has a trial spreading side parallel to said XY 
coord.nate plane It is the method of trying with these substrate support equipment and detecting 
the relat.ve position of a coater, an application nozzle, and an imaging device. Said substrate 
support equipment is made to support the printed circuit board used as the criteria in which the 
reference mark was prepared. Move the substrate support equipment and said bracket to the 
relative position where said imaging device counters said reference mark, and an imaging 
devrce is made to picturize a reference mark. The process which acquires the location based on 
[ when the core of the imaging surface of an imaging device and the core of a reference mark 
are in agreement ] Image pick-ups as a reference position of substrate support equipment and 
said bracket and said trial coater are moved to the relative position where said application 
nozzle counters the location of a request of said trial spreading side. The process which tries 
the location of the core of the imaging surface of said imaging device in the state, and is 
acquired as a reference position of a coater. While applying the paint to said trial spreading side 
by said application nozzle based on the reference position of the trial coater acquired according 
to the process The first location which is a location on said XY coordinate plane based on [ of 
the imaging device at that time ] image pick-ups is acquired. Next, the second location which is 
a location based on [ when the paint applied to said trial spreading side by said imaging device 
is pictunzed and the image pick-up core of the location of the core of the paint and an imaging 
device is in agreement ] image pick-ups is acquired. The substrate support equipment the trial 
coater. the application nozzle, and the relative-position detection method of an imaging device 
wh.ch are characterized by including the process acquired as a value showing a relative position 
[ as opposed to said imaging device of said application nozzle for the difference of said X shaft 
onent.at.ons of the second location and said first location, and Y shaft orientations ] 
[Claim 4] As opposed to the printed circuit board to which two or more spreading locations were 
set on the bas.s of the reference mark while equipping the surface with the reference mark [ with 
the coater equipped with the bracket displaced relatively to parallel at XY coordinate plane 
specified by the X-axis and the Y-axis which Intersect perpendicularly mutually in parallel with 
the surface of the printed circuit board, and the application nozzle and imaging device which 
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were held at the bracket ] While being the method of applying paint, such as adhesives, to said 
printed circuit board and applying the paint to a trial spreading side parallel to said XY 
coordinate plane by said application nozzle The first location which is a location on said XY 
coordinate plane based on [ of said imaging device at that time ] image pick-ups is acquired. 
Next, the second location which is a location based on [ when said imaging device is made to 
picturize the paint applied to said trial spreading side and the core of the paint and the image 
pick-up core of an imaging device are in agreement ] image pick-ups is acquired. [ with the 
process acquired as a value showing a relative position / as opposed to said imaging device of 
said application nozzle for the difference of said X shaft orientations of the second location and 
said first location, and Y shaft orientations /, and said imaging device ] The process which 
detects the position error from the reference position of the printed circuit board by picturizing 
two or more reference marks prepared in said printed circuit board, [ positioning an application 
nozzle based on the position error of the printed circuit board acquired in the process, and the 
value showing the relative position to the imaging device of said application nozzle acquired in 
said process ] The paint method of application characterized by including the process which 
applies the paint to said two or more spreading locations of said printed circuit board. 
[Claim 5] [ the printed circuit board to which two or more spreading locations were set on the 
basis of the reference mark while th$ reference mark was prepared in the surface 1 The 
substrate support equipment supported in the state of becoming the relative position defined 
almost beforehand while said surface becomes in parallel with XY coordinate plane specified by 
the X-axis and the Y-axis which intersect perpendicularly mutually, The trial coater holding the 
spreading tape which has a trial spreading side parallel to said XY coordinate plane, The 
spreading head which is equipped with an application nozzle, is held with a bracket, and applies 
the paint to said two or more spreading locations, The equipment which the relative 
displacement of said bracket, said substrate support equipment, and said trial coater is made to 
carry out in the direction parallel to said XY coordinate plane, and is made to move said 
application nozzle to the location which, and counters said trial spreading side, [ said two or 
more spreading locations ] Said reference mark of the printed circuit board which was held with 
said spreading head with said bracket, and was supported by said substrate support equipment, 
The imaging device which picturizes the paint applied to the surface and said trial spreading 
side of a printed circuit board, respectively, and the first location which is a location based on 
[ of the imaging device at that time ] image pick-ups while making the paint to said trial 
spreading side apply to said application nozzle are acquired. Next, the second location which is 
a location based on [ when an imaging device is made to picturize the paint applied to said trial 
spreading side and the core of the paint and the image pick-up core of an imaging device are in 
agreement ] image pick-ups is acquired. A means to acquire as a value showing a relative 
position [ as opposed to said imaging device of said application nozzle for the difference of said 
X shaft orientations of the second location and said first location, and Y shaft orientations ], and 
by making said imaging device picturize said reference mark A means to detect the position 
error over the reference position of said printed circuit board, and the position error of the 
printed circuit board detected by the means, The paint coater characterized by including a 
means to make the paint apply to said two or more spreading locations of said printed circuit 
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board, positioning an application nozzle based on the value showing the relative position to the 
imaging device of said application nozzle acquired by said means. 
[Claim 6] [ the printed circuit board for / to which two or more spreading locations were set on 
the basis of the reference mark while the reference mark was prepared in the surface / 
spreading ] The substrate support equipment supported In the state of becoming the relative 
position defined almost beforehand while said surface becomes in parallel with XY coordinate 
plane specified by the X-axis and the Y-axis which intersect perpendicularly mutually, The trial 
coater holding the spreading tape which has a trial spreading side parallel to said XY coordinate 
plane, The spreading head which is equipped with an application nozzle, is held with a bracket, 
and applies the paint to said two or more spreading locations, The equipment which the relative 
displacement of said bracket, said substrate support equipment, and said trial coater is made to 
carry out in the direction parallel to said XY coordinate plane, and is made to move said 
application nozzle to the location which, and counters said trial spreading side, [ said two or 
more spreading locations ] It is held with said spreading head with said bracket, and Said 
reference mark, Said imaging device is made to picturize the reference mark prepared in the 
printed circuit board used as the imaging device which picturizes the paint applied to the surface 
and said trial spreading side of a printed circuit board for [ said ] spreading, respectively, and the 
criteria supported by said substrate support equipment. First means to acquire the location of • 
the core of the imaging surface in the case of being in agreement in the core of the reference ' 
mark, and the core of the imaging surface of an imaging device as a reference position of said 
substrate support equipment, While making the paint to said trial spreading side apply to said 
application nozzle Acquire the first location which is a location based on [ of the imaging device 
at that time ] image pick-ups, and the second location which is a location based on [ when the 
paint applied to the imaging device next in said trial spreading side is made to picturize and the 
image pick-up core of the location of the core of the paint and an imaging device is in 
agreement ] image pick-ups is acquired. Second means to acquire as a value showing a relative 
position [ as opposed to said imaging device of said application nozzle, for the difference of said 
X shaft orientations of the second location and said first location, and Y shaft orientations ], By 
making said imaging device picturize the reference mark of the printed circuit board for [ said ] 
spreading Third means to detect the position error over the reference position of the substrate 
support equipment acquired by said first means of the printed circuit board for [ the ] spreading, 
[ positioning an application nozzle based on the position error of the printed circuit board for / 
which was detected by the third means / said / spreading, and the value showing the relative 
position to the imaging device of said application nozzle acquired by said second means ] The 
paint coater characterized by including the fourth means to which said two or more spreading 
locations of said printed circuit board are made to apply the paint. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the method and equipment which apply paint, 
such as adhesives, to a printed circuit board. 
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[0002] 

[Description of the Prior Art] For example, in the adhesives coater which applies adhesives to 
the printed circuit board equipped with electronic parts, In order to detect a location gap of a 
discharge tube, trial spreading of adhesives is performed. It is because it shifts from the 
spreading location where the actual spreading location of adhesives is regular and a desired 
spreading precision may not be acquired by a manufacture error, an installation error, etc. of a 
discharge tube or a syringe. Therefore, a discharge tube tries and it is moved to up to a 
spreading base, and he tries two or more adhesives and is trying to prepare the 5 trial spreading 
base made of resin, and to be applied conventionally. The applied adhesives are picturized by 
an imaging device after spreading, and the amount of gaps of the location of the actually applied 
adhesives and the location which should be tried and applied is computed, and the relative 
position of a discharge tube and a printed circuit board is amended, and it is made to be applied 
in adhesives in the regular spreading location of a printed circuit board. 
[0003] 

[ProbJem(s) to be Solved by the Invention] This invention is made to it considering obtaining the 
method that it tries with the relative position of an imaging device and an application nozzle, the 
relative position of an imaging device, an application nozzle, and substrate support equipment 
or an imaging device, and application nozzle substrate support equipment, and a relative 
position with a coater etc. can be detected easily as a technical problem. Moreover, it makes 
obtaining the paint method of application using the detection method, and a paint coater as a 
technical problem. 
[0004] 

[Means for Solving the Problem] The bracket displaced relatively to parallel at XY coordinate 
plane which is specified to the (A) printed circuit board by the X-axis and the Y-axis which 
intersect perpendicularly mutually in parallel with the surface of the printed circuit board 
according to the first invention, (B) In the coater equipped with the application nozzle and 
imaging device which were held at the bracket While being the method of detecting the relative 
position of these application nozzles and an imaging device and applying the paint to a trial 
spreading side parallel to said XY coordinate plane by said application nozzle The first location 
which is a location on said XY coordinate plane based on [ of the imaging device at that time ] 
image pick-ups is acquired. Next, the second location which is a location based on [ when the 
paint applied to said trial spreading side by said imaging device is picturized and the image pick- 
up core of the location of the core of the paint and an imaging device is in agreement ] image 
pick-ups is acquired. The relative-position detection method of of the imaging device and 
application nozzle which are characterized by acquiring as a value showing a relative position 
[ as opposed to said imaging device of said application nozzle for the difference of said X shaft 
orientations of the second location and said first location and Y shaft orientations ] is obtained. 
[0005] The substrate support equipment which supports the (A) printed circuit board in the state 
where the surface of the printed circuit board serves as a relative position which became 
parallel to XY coordinate plane specified by the X-axis and the Y-axis which intersect 
perpendicularly mutually, and was defined almost beforehand according to the second 
invention, (B) the bracket displaced relatively to parallel to the printed circuit board supported by 
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the substrate support equipment at said XY coordinate plane, and (C) - in the coater equipped 
with the application nozzle and imaging device which were held at the bracket It is the method 
of detecting the relative position of these substrate support equipment, an application nozzle, 
and an imaging device. (1 ) Make said substrate support equipment support the printed circuit 
board used as the criteria in which the reference mark was prepared. Move the substrate 
support equipment and said bracket to the relative position where said imaging device counters 
said reference mark, and an imaging device is made to picturize a reference mark. The process 
which acquires the location based on [when the core of the imaging surface of an imaging 
device and the core of a reference mark are in agreement ] image pick-ups as a reference 
position of substrate support equipment, (2) While applying the paint to a trial spreading side 
parallel to said XY coordinate plane by said application nozzle, acquire the first location which is 
a location on said XY coordinate plane based on [ of the imaging device at that time ] image 
pick-ups. Next, the second location which is a location based on [ when the paint applied to said 
trial spreading side by said imaging device is plcturized and the image pick-up core of the 
location of the core of the paint and an imaging device is in agreement ] image pick-ups is 
acquired. The substrate support equipment, the application nozzle, ond the relative-position 
detection method of an imaging device which are characterized by including the process 
acquired as a value showing a relative position [ as opposed to said imaging device of said 
application nozzle for the difference of said X shaft orientations of the second location and said 
first location and Y shaft orientations ] are obtained. 

[0006J The substrate support equipment which supports the (A) printed circuit board in the state 
where the surface of the printed circuit board serves as a relative position which became 
parallel to XY coordinate plane specified by the X-axis and the Y-axis which intersect 
perpendicularly mutually, and was defined beforehand according to the third invention, (B) The 
bracket displaced relatively to parallel to the printed circuit board supported by the substrate 
support equipment at said XY coordinate plane, (C) In the coater equipped with the application 
nozzle and imaging device which were held at the bracket, and the trial coater which has a trial 
spreading side parallel to a (D) aforementioned XY coordinate plane It is the method of trying 
with these substrate support equipment and detecting the relative position of a coater, an 
application nozzle, and an imaging device. (1) Make said substrate support equipment support 
the printed circuit board used as the criteria in which the reference mark was prepared. Move 
the account substrate support equipment and said bracket to the relative position where said 
imaging device counters said reference mark, and an imaging device is made to picturize a 
reference mark. Process which acquires the location based on [ when the core of the imaging 
surface of an imaging device and the core of a reference mark are in agreement ] image pick- 
ups as a reference position of substrate support equipment, (2) Said bracket and said trial 
coater are moved to the relative position where said application nozzle counters the location of 
a request of said trial spreading side, and it is =. The process which tries the location of the core 
of the imaging surface of said imaging device in the state, and is acquired as a reference 
position of a coater, (3) while applying the paint to said trial spreading side by said application 
nozzle based on the reference position of the trial coater acquired according to the process The 
first location which is a location on said XY coordinate plane based on [ of the imaging device at 
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that time ] image pick-ups is acquired. Next, the second location which is a location based on 
[ when the paint applied to said trial spreading side by said imaging device is picturized and the 
image pick-up core of the location of the core of the paint and an imaging device Is In 
agreement ] image pick-ups is acquired. The substrate support equipment, the trial coater, the 
application nozzle, and the relative-position detection method of an imaging device which are 
characterized by including the process acquired as a value showing a relative position [ as 
opposed to said imaging device of said application nozzle for the difference of said X shaft 
orientations of the second location and said first location and Y shaft orientations ]We obtained. 

[0007] As opposed to the printed circuit board to which according to the fourth invention two or 
more spreading locations were set on the basis of the reference mark while equipping (A) 
surface with the reference mark The bracket displaced relatively to parallel at XY coordinate 
plane specified by the X-axis and the Y-axis which intersect perpendicularly mutually in parallel 
with the surface of the printed circuit board, (B) [ with the coater equipped with the application 
nozzle and imaging device which were held at the bracket ] it is the method of applying paint, 
such as adhesives, to said printed circuit board - (1) - while applying the paint to a trial 
spreading side parallel to said XY coordinate plane by said application nozzle The first location 
which is a location on said XY coordinate plane based on [ of said imaging device at that time ] 
image pibk-ups is acquired. Next, the second location which is a location based on [when said 
imaging device is made to picturize the paint applied to said trial spreading side and the core of 
the paint and the image pick-up core of an imaging device are in agreement ] image pick-ups is 
acquired, the process acquired as a value showing a relative position [ as opposed to said 
imaging device of said application nozzle for the difference of said X shaft orientations of the 
second location and said first location, and Y shaft orientations ], and (2) - [ with said imaging 
device ] The process which detects the position error from the reference position of the printed 
circuit board by picturizing two or more reference marks prepared in said printed circuit board, 
(3) [ positioning an application nozzle based on the position error of the printed circuit board 
acquired in the process, and the value showing the relative position to the imaging device of 
said application nozzle acquired in said process ] The paint method of application characterized 
by including the process which applies the paint to said two or more spreading locations of said 
printed circuit board is obtained. 

[0008] [ according to the fifth invention / the printed circuit board to which two or more spreading 
locations were set on the basis of the reference mark while the reference mark was prepared in 
(a) surface ] The substrate support equipment supported in the state of becoming the relative 
position defined almost beforehand while said surface becomes in parallel with XY coordinate 
plane specified by the X-axis and the Y-axis which intersect perpendicularly mutually, (b) The 
trial coater holding the spreading tape which has a trial spreading side parallel to said XY 
coordinate plane, (c) The spreading head which is equipped with an application nozzle, is held 
with a bracket, and applies the paint to said two or more spreading locations, (d) The equipment 
which the relative displacement of said bracket, said substrate support equipment, and said trial 
coater is made to carry out in the direction parallel to said XY coordinate plane, and is made to 
move said application nozzle to the location which, and counters said trial spreading side, [ said 
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too or more spreading locations ] (e) Said reference mark of the printed circuit board which was 
held w.th said spreading head with said bracket, and was supported by said substrate support 
equipment, The imaging device which pictures the paint applied to the surface and said trial 
spreading side of a printed circuit board, respectively, and the first location which is a location 
based on [ of the imaging device at that time ] image pick-ups while making the paint to said trial 
spreading s.de apply to the (0 aforementioned application nozzle are acquired. Next the second 
location which is a location based on [ when an imaging device is made to picturize the paint 
applied to said trial spreading side and the core of the paint and the image pick-up core of an 
imaging device are in agreement ] image pick-ups is acquired. A means to acquire as a value 
showing a relative position [ as opposed to said imaging device of said application nozzle for'the 
difference of said X shaft orientations of the second location and said first location, and Y shaft 
orientations ], and by making the (g) aforementioned imaging device picturize said reference 
mark a means to detect the position error from the reference position of said printed circuit 
board, and (h) - [ position error / of the printed circuit board detected by the means ] The paint 
coater characterized by including a means to make the paint apply to said two or more 
spreading locations of said printed circuit board is obtained positioning an application nozzle 
based on the value showing the relative position to the imaging device of said application nozzle 
acquired by said means. 

[0009] [ according to the sixth invention / the printed circuit board for'/ to which two or more 
spreading locations were set on the basis of the reference mark while the reference mark was 
prepared in (a) surface / spreading ] The substrate support equipment supported in the state of 
becoming the relative position defined almost beforehand while said surface becomes in parallel 
with XY coordinate plane specified by the X-axis and the Y-axis which intersect perpendicularly 
mutually, (b) The trial coater holding the spreading tape which has a trial spreading side parallel 
to sa,d XY coordinate plane, (c) The spreading head which is equipped with an application 
nozzle, ,s held with a bracket, and applies the paint to said two or more spreading locations (d) 
The equipment which the relative displacement of said bracket, said substrate support ' 
equ.pment, and said trial coater is made to carry out in the direction parallel to said XY 
coordinate plane, and is made, and to move said application nozzle to the location 
corresponding to said trial spreading side, [ said two or more spreading locations ] It is held with 
sa,d spreading head with said bracket, and (e) Said reference mark, Said imaging device is 
made to picturize the reference mark prepared in the printed circuit board used as the imaging 
device which pictures the paint applied to the surface and said trial spreading side of a printed 
arcuit board for [ said ] spreading, respectively, and the criteria supported by the (f) 
aforementioned substrate support equipment. First means to acquire the location of the core of 
the .maging surface in the case of being in agreement in the core of the reference mark, and the 
core of the imaging surface of an imaging device as a reference position of said substrate 
support equipment, (g) while making the paint to said trial spreading side apply to said 
application nozzle Acquire the first location which is a location based on [ of the imaging device 
at that time ] image pick-ups, and the second location which is a location based on [ when the 
pa.nt applied to the imaging device next In said trial spreading side is made to picturize and the 
image pick-up core of the location of the core of the paint and an imaging device is in 
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agreement ] image pick-ups is acquired. Second means to acquire as a value showing a relative 
position [ as opposed to said imaging device of said application nozzle, for the difference of said 
X shaft orientations of the second location and said first location, and Y shaft orientations ), (h) 
by making said imaging device picturize the reference mark of the printed circuit board for 
[ said ] spreading Third means to detect the position error over the reference position of the 
substrate support equipment acquired by said first means of the printed circuit board for [ the ] 
spreading, (i) [ positioning an application nozzle based on the position error of the printed circuit 
board for / which was detected by the third means / said / spreading, and the value Showing the 
relative position to the imaging device of said application nozzle acquired by said second 
means ] The paint coater characterized by including the fourth means to which said two or more 
spreading locations of said printed circuit board are made to apply the paint is obtained. 
(0010] 

[Function] In the relative-position detection method of of the imaging device and application 
nozzle concerning the first invention The first location which is a location on XY coordinate 
plane based on [ of the imaging device at the time of the paint being applied by the application 
nozzle ] image pick-ups. The difference about X shaft orientations with the second location and 
Y shaft orientations which are the locations on XY coordinate plane based on [ when the image 
pick<up core of the location of the core of the paint and an imaging device applied / above- 
mentioned/ is in agreement ] image pick-ups is detected as a relative position of the core of an 
application nozzle, and the core of the imaging surface of an imaging device, in addition, "when 
the applied image pick-up core of the location of the core of the paint and an imaging device is 
in agreement" It is contained also when the location of the core of the imaging surface in the 
state where were not actually coincided, of course when the image pick-up core of the location 
of the core of the paint and an imaging device was actually coincided at the time of an image 
pick-up, but it was in agreement is acquired by calculation. Moreover, it sets to the substrate^ 
support equipment, the application nozzle, and the relative-position detection method of an 
imaging device concerning the second invention. While the relative position of the core of an 
application nozzle and the core of the imaging surface of an imaging device is detected like the 
first invention, the reference position of substrate support equipment is acquired by picturizing 
the reference mark of the printed circuit board used as the criteria supported by substrate 
support equipment by an imaging device. The relative position of substrate support equipment, 
an application nozzle, and an imaging device will be detected after all. In the substrate support 
equipment, the trial coater, the application nozzle, and the relative-position detection method of 
an imaging device concerning the third invention While the relative position of substrate support 
equipment, an application nozzle, and an imaging device is detected like the second invention, 
the location of the core of the imaging surface of the imaging device in the state where it was 
moved to the relative position which an application nozzle tries and counters the location of a 
request of a spreading side tries, and it is acquired as a reference position of a coater. The 
relative position of substrate support equipment, a trial coater, an application nozzle, and an 
imaging device will be detected after all. 

[001 1] In the paint method of application concerning the fourth invention, it is detected by the 
relative position of the core of an application nozzle, and the core of the imaging surface of an 
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imaging device like the first invention, and The detected relative position, Based on the position 
error of the printed circuit board detected by the image pick-up of two or more reference marks 
of the printed circuit board by an imaging device, the location of an application nozzle is 
controlled and the paint is applied to two or more spreading locations of a printed circuit board. 
[0012] In the paint coater concerning the fifth invention, the paint is applied to a printed circuit 
board like the paint method of application concerning the fourth invention of the above. 
Furthermore, in the paint coater concerning the sixth invention, while the relative position of 
substrate support equipment, an application nozzle, and an imaging device is detected like the 
method concerning the second invention of the above, the paint is applied to a printed circuit 
board like the paint method of application concerning the fourth invention 
[0013] 

[Effect of the Invention] According to the first invention, the relative position of the core of an 
application nozzle and the core of the imaging surface of an imaging device is easily detectable 
as mentioned above. According to the second Invention, the relative position of substrate 
support equipment, an application nozzle, and an imaging device is easily detectable. According 
to the third invention, it can try with substrate support equipment and the relative position of a 
coater, an application nozzle, and an imaging device can be detected easily. Since position 
control of an application nozzle is performed using the relative position of the core of an 
application nozzle and the core of the imaging surface of an imaging device which were actually 
detected at the time of spreading of the paint to a printed circuit board according to the fourth 
invention, According to an assembly error etc., even if the location gap from a regular relative 
position is between an application nozzle and an imaging device, the paint to a printed circuit 
board can be applied to it with a sufficient precision. 

[0014] According to the fifth invention, the suitable paint coater for operation of the paint method 
of application concerning the third invention of the above is obtained. According to the sixth 
invention, between an application nozzle, an imaging device, and substrate support equipment 
(as a result, printed circuit board supported by it)-, even if there is a location gap from a regular 
relative position, the paint to a printed circuit board can be applied with a sufficient precision 
according to an assembly error etc. 
[0015] 

[Supplementary information of invention] According to this invention, a "trial coater" given in 
following each item is obtained by everything but above-mentioned Claim 1 or the "relative- 
position detection method of each part of a paint coater" given in 6, the "paint method of 
application", and a "paint cootcr." 

(1) The trial coater characterized by including the tape supporter material which supports the 
trial spreading tape on which paint, such as adhesives applied to a printed circuit board, tries, 
and is applied from the tooth-back side, and the tape-feed equipment sent contacting a trial 
spreading tape to tape supporter material. Although trying and applying the adhesives as paint 
to a trial spreading dedicated substrate conventionally was performed In that case, if trial 
spreading is performed two or more times, it tries and a spreading side fills It was required to 
wipe off the applied adhesives or to exchange a trial spreading dedicated substrate for a new 
thing, and it was troublesome, and since an operator's activity was needed, the coverage at the 
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time of a spreading start and full-automatic-izing of detection of application shape were difficult. 
Moreover, when wiping off adhesives, the top where it is required to prevent an operator from 
touching adhesives will be picturized with the adhesives applied to the degree, if there is 
exact data were not obtained, but there was also a problem to which detection precision falls. ' 
Moreover, in trying on an electronic-parts wearing substrate, preparing an application area and 
applying adhesives, a printed circuit board becomes large, only the part of a trial application 
area is useless, or the problem to which an electronic-parts wearing field becomes narrow, and 
an attach rate worsens produces it. Moreover, If an electronic-parts wearing substrate has poor 
printing of a circuit, with the applied adhesives, the poor printing section will be picturized and 
exact data will not be obtained. It tries many times and spreading, detection, and regulation are 
performed until proper coverage and application shape are acquired, and the problem to which 
trial spreading takes time amount and the operating ratio of the adhesives coater to a printed 
circuit board falls arises. Moreover, it will be necessary to wipe off the adhesives of the field 
where the number of times of trial spreading at the time of spreading working starting may 
become [ many / fairly ] in, the area of the trial application area was insufficient, and the 
operator was already applied, and the same problem will arise also in the above-mentioned trial 
spreading dedicated substrate. Furthermore, when trying in order to detect a location gap of a 
discharge tube, and applying, it is required for an operator to wipe off the adhesives applied to 
the trial spreading base, and problems, such as contact to the trouble of an activity and an 
operator's adhesives and lowering of the Image Processing Division precision by ******, arise. 
Moreover, if a discharge tube may try, it may contact and try on a spreading base and a 
spreading base may be damaged, the problem on which the Image Processing Division 
precision is reduced also has the concavo-convex section which this produces. These problems 
are similarly produced not only at trial spreading at the time of applying adhesives to a printed 
circuit board but at the time of trial spreading at the time of applying paint other than adhesivea. 
such as high viscous fluid, such as cream-like solder, to a printed circuit board. In the trial coater 
of this paragraph, the paint is tried and applied on a trial spreading tape to it. The part to which 
the paint of the trial spreading tape was applied is sent by tape-feed equipment after processing 
of an image pick-up of the applied paint etc., and the new part to which the paint is not applied 
tries it, and It Is sent to a spreading location. Tape-feed equipment does not necessarily need to 
contain a driving source, and when it tries only at the time of the start of spreading, for example, 
spreading is performed, it may send a spreading tape by an operator's manual operation. Thus, 
the part to which the paint was tried, and was tried and applied on the spreading tape, and the 
trial spreading tape was applied is sent by tape-feed equipment, and you are made to relieve 
the part into which it tries on a degree and spreading is performed of it in the trial coater of this 
paragraph. Therefore, the wiping activity of the paint by an operator becomes unnecessary, and 
the problem relevant to wiping produces neither ****** of the paint, nor the contact to an 
operator's paint. Moreover, it becomes unnecessary to try on a printed circuit board and to 
prepare an application area, and effectiveness, such as a miniaturization of a printed circuit 
board and improvement in the attach rate of electronic parts, is acquired. Moreover, the problem 
of lowering of the Image Processing Division precision In case there is a defect at printing of a 
circuit is not produced in a printed circuit board, either, but it can detect to accuracy promptly [ it 



JP,2Q03-142816,A [CLAIM + DETAILED DESCRIPTION] Seite 12 von 35 

is possible to obtain image data with few noises, and / application shape / coverage, ]. 
Furthermore, since the part to which the paint of the trial spreading tape tried and was applied is 
not again used even if a discharge tube tries at the time of trial spreading, it hits and tries on a 
spreading tape and it damages a spreading tape, it is convenient. In addition, [ the "trial coater" 
of this paragraph ] although it is also possible for the spreading head which applies the paint, 
the imaging device which picturizes the paint, the relative-displacement equipment to which 
relative displacement of a trial spreading tape and the spreading head is carried out, etc. to be 
included It is not indispensable that they are included and it is also possible to consider it as the 
equipment which is installed in the paint coater equipped with them, tries, and enables 
execution of spreading. 

(2) It has the supply reel by which said trial spreading tape is looped around, and the machine 
reel which rolls round a trial spreading tape, and said tape-feed equipment contains the driving 
source which rotates said machine reel. Trial coater given in (1) term. In the trial coater of this 
paragraph, the part between the part around which the supply reel of the trial spreading tape 
was looped, and the part rolled round by the machine reel is supported by tape supporter 
material. The paint is tried and applied to the part and a driving source is started after 
processing of an image pick-up etc. Or the clutch equipment formed between the driving source 
and the machine reel is connected, a machine reel is rotated, the part to which the paint of the 
trial spreading tape was applied is rolled round, a new part tries, and it is sent to a spreading 
location. Furthermore, since it is rolled round by the machine reel while a supply reel is looped 
around a trial spreading tape, supply of a trial spreading tape and abolition can be performed 
easily whole Lille. Moreover, since a machine reel is rotated by the driving source, automation of 
rolling up of a trial spreading tape is possible for it. It is unnecessary and the coverage of the 
paint at the time of spreading working starting, detection of application shape, and full 
automatic-ization of correction of the manual operation for sending the clearing work and the 
trial spreading tape of a trial coating material (for example, a trial spreading dedicated substrate 
and the electronic-parts wearing substrate equipped with the trial application area) are also 
attained. If it is the cause which the cause of lack of coverage, the defect of application shape, 
etc. can eliminate automatically, it can full-automatic-ize. Also when trying in order to detect a 
location gap of a discharge tube, and applying, it becomes unnecessary that an operator wipes 
off the paint which tried like before and was applied, and location gap detection of a discharge 
tube can also be full-automatic-ized. 

(3) Said tape-feed equipment contains a driving source, the delivery member which operates 
based on the driving force of the driving source, and sends said trial spreading tape, and the 
transmitting-driving-force equipment which transmits the driving force of said driving source to 
said delivery member. Trial coater given in (1) term. 

(4) Said delivery member is constituted by the machine reel which rolls round said trial 
spreading tape, and said transmitting-driving-force equipment is constituted by the rotation 
equipment made to rotate a machine reel based on the driving force of a driving source. Trial 
coater given in (3) terms. 

(5) said tape-feed equipment contains the intermittent-feed equipment which sends said a fixed 
quantity of trial spreading tapes every by said delivery member (2) terms - or - Trial coater of 
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any one description of the (4) terms. Tape-feed equipment shall also contain the continuation 
feed gear which tries with intermittent-feed equipment if needed, and sends a spreading tape 
continuously. 

(6) body of revolution with said intermittent-feed equipment pivotable to the circumference of 1 
axis as said delivery member - moreover, the motion conversion equipment which changes the 
continuation revolution of a continuation rotating driving source into the intermittent revolution of 
said body of revolution is further included as said driving source, including a continuation 
rotating driving source respectively Trial coater givfen in (5) terms. 

(7) [ said intermittent-feed equipment / body of revolution pivotable to the circumference of 1 
axis as said delivery member ] Moreover, the motion conversion equipment which changes the 
reciprocating motion of a both-way driving source into the intermittent revolution of said body of 
revolution is included further, including respectively the both-way driving source which produces 
a reciprocating motion as said driving source. Trial coater given in (5) terms. 

(8) Said intermittent-feed equipment is formed in said transmitting-driving-force equipment, and 
contains the driving force **** equipment switched to the transfer state of transmitting driving 
force to said delivery member, and the cut off state which is not transmitted, trial coater given in 
(5) terms. 

(9) said intermittent-feed equipment contains the feed-per-revolution sensing .device which 
detects the feed per revolution of said trial spreading tape (5) terms - or - Trial coater of any 
one description of the (8) terms. 

(10) Said intermittent-feed equipment includes a driving source stop control means to stop said 
driving source based on the detection result of said feed-per-revolution sensing device. Trial 
coater given in (9) terms. 

(1 1 ) The feed-per-revolution sensing device with which said driving force **** equipment 
performs electrically transfer to the delivery member of the driving force of said driving source, 
and interception, and said intermittent-feed equipment detects electrically the feed per 
revolution of said trial spreading tape, It contains with the driving force **** device control means 
which switches said driving force **** equipment to a cut off state based on the detecting signal 
of the feed-per-revolution sensing device. Trial coater given in (8) terms. 

(12) Said feed-per-revolution sensing device contains the idler roller formed pivotable into the 
delivery path of said trial spreading tape, and the roller rotation sensing device which detects 
the rotation of the idler roller. Trial coater of any one description of (9) terms or the (1 1) terms. 
The path of an idler roller does not change like the diameter of a trial spreading tape of a supply 
reel or a machine reel, is constant and can detect the feed per revolution of a trial spreading 
tape by detection of the rotation of an idler roller. 

(13) A trial coater given in (12) terms in which said roller rotation sensing device contains at 
least one detected part prepared in said idler roller, and the detector which detects the detected 
part. Although a rotary encoder etc. can also use the continuous rotation sensing device which 
can detect a rotation continuously substantially as a roller rotation sensing device If it is 
considered as the gradual rotation sensing device containing one piece or two or more detected 
parts which were prepared in the idler roller, and the detector which detects the detected part, 
the object may be attained inexpensive. A detected part can also be prepared [ also preparing in 
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the part in contact with the trial spreading tape of an idler roller, and ] in the part which doeHot 
contact. In the case of the latter, there is no limit in particular in the form of a detected part but 
when preparing in the part in contact with a trial spreading tape, it is desirable to consider it as 
the crev.ce which became depressed from the field in contact with a trial spreading tape for 
example, or to lay under the interior of an idler roller as in the following mode 

(14) A trial coater given in (13) terms said whose idler roller is the burial material which 
consisted of a different ingredient and was laid under the idler roller and said whose detected 
part is the proximity switch with which said detector detects the burial material. Burial material 
shall consist of various things, such as a magnetic material, a non-magnetic material, a metallic 
material, a nonmetal material, a conductive ingredient, a non-conductive ingredient and a 
magnet, ]ust possible [ detection ] with a proximity switch based on the difference from the 
ingredient of an idler roller. 

(15) (3) terms in which said delivery member contains the stripping section material to which 
said P a.nt was applied, and which tries and collects spreading tapes, Trial coater of any one 
descr.pt.on of the (5) term - (14) term: Although it may try [ to which the paint was applied 1 a 
machme reel may be made to roll round a spreading tape as in the following mode and you may 
collect, .t is also recoverable with the stripping section material of various modes, such as 
holding in a recovery case. 

(16) A trial coater given in (15) terms 'in which said stripping section material contains the 
machme reel with which said paint was applied, and which tries and rolls round a spreading 
tape. 

(17) Said machine reel is contacted and the machine reel rotational resistance grant equipment 
wh.ch gives resistance to a revolution of a machine reel is included. (2) terms, Trial coater of 
any one description of (4) terms and the (16) terms. If resistance is given to a revolution of a 
machme reel, it will be prevented that a machine reel rotates conversely with the rolling-up 
d.rection, and sag will not arise on a trial spreading tape. It functions also as a brake which 
prevents that a machine reel rolls round machine reel rotational resistance grant equipment and 
.t rotates superfluously again at inside or the time of termination of rolling up, and prevents that 
a trial spreading tape is rolled round excessively. 

(18) The trial spreading tape hold member which holds the new trial spreading tape on which 
the pa.nt .s not applied is included. (1 ) term, Trial coater of any one description of the (3) term - 
(17) term. Although a supply reel may be looped around and the new trial spreading tape on 
which the paint is not applied may be supplied as in the following mode, it can also be supplied 
by the feed zone material of various modes, such as holding in a supply case 

(19) A trial coater given in (18) terms in which said trial spreading tape hold member contains 
the supply reel by which the new trial spreading tape on which said paint is not applied is looped 
around. K 

(20) A trial coater given in (1 9) terms containing the supply reel rotational resistance grant 
equipment wh.ch contacts said supply reel and gives resistance to a revolution of a supply reel 
If resistance is given to a revolution of a supply reel, it can prevent that a supply reel rotates and 
tnes on an excess at the time of supply or termination of supply, and sag arises on a spreading 
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(21) The hand of cut of a supply reel, and an idler roller and a machine reel is made into 
reverse, including the idler roller formed pivotable between said supply reel and said machine 
reel, and these supply reel and a machine reel. Trial coater given In (2) terms. In the equipment 
of this mode, although it is hung on an idler roller after a trial spreading tape is pulled out from a 
supply reel, and rolled round by the machine reel, a trial spreading tape carries out the field 
where the paint was applied inside, and is rolled round, and there is nothing that was rolled 
round and to which it tries and the paint hangs down from a spreading tape. Moreover, if the 
paint has adhesive strength like adhesives, it can roll Vound, and can try at the time of the end, 
the trailer of a spreading tape can be fixed to the part already rolled round by the adhesive 
strength of the paint, and there will be nothing that was rolled round and in which it tries and a 
spreading tape comes out from a machine reel. 

(22) Said driving source of said tape-feed equipment is a driving source of the transport device 
which conveys said printed circuit board. Trial coater of any one description of the (2) term - (21 ) 
term. According to the equipment of this mode, the driving source of the transport device of a 
printed circuit board can serve as the driving source of tape-feed equipment, and equipment can 
be constituted simply and inexpensive. 

(23) A trial coater given in (22) terms by which the trial coater concerned is formed on the 
migration member with said transport device. According to the equipment of this.mode, it can try 
during migration of a migration member and a spreading tape can be sent. ": 

(24) A trial coater given in (23) terms by which the delivery path of said trial spreading tape is 
set as the migration direction and right angle of said migration member. [ according to the 
equipment of this mode / the coater which applies the paint ] It can move and try in the same 
direction as the time of spreading of the paint to a printed circuit board, the paint can be applied 
to a spreading tape, a paint coater and a printed circuit board*can be moved to one way which 
intersects perpendicularly mutually, respectively, and it can use for the equipment with which 
the paint is applied to the spreading location of a printed circuit board easily. 

(25) It has the supply reel by which a trial spreading tape is looped around, and the rolling-up 
tape which rolls round a trial spreading tape, and said tape supporter material was prepared 
between said machine reel and said supply reel. Trial coater of any one description of the (1) 
term - (24) term. 

(26) The idler roller which said tape supporter material is prepared pivotable into the delivery 
path of said trial spreading tape, tries, and supports a spreading tape from the tooth-back side is 
included. Trial coater of any one description of the (1) term - (25) term. An idler roller is tried, 
regardless of the feed per revolution of a spreading tape, a diameter is constant and the 
spreading member of a paint coater can be applied to the field of a trial spreading tape by 
always trying on a fixed location in a right-angled direction. 

(27) Said tape supporter material contains the quiescence member which has a support flat 
surface. Trial coater of any one description of the (1) term - (26) term. According to the 
equipment of this mode, it tries on the flat surface supported by the support flat surface of the 
trial spreading tape, spreading is performed, the trial spreading side of a trial spreading tape is 
large, and It is easy to increase the trial spreading mark of the paint to 1 time of the intermittent 
feed of a trial spreading tape. 
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[0016] 

[Embodiment of the Invention] The embodiment which applied this invention to the adhesives 
coater which applies adhesives to a printed circuit board hereafter is explained to a detail based 
on Drawings. In drawing 1 and drawing 2 , 10 is the body of equipment of an adhesives coater. 
The printed circuit board mobile unit 14 which holds the printed circuit board 12 as a printed 
circuit board on the body 10 of equipment, and is moved to level Y shaft orientations, For a 
start, it has the second and third spreading head 16A, 16B, and 16C, and it is level and the 
application unit 18 which applies adhesives to the printed circuit board 12 by migration of X 
shaft orientations which intersect perpendicularly with Y shaft orientations is formed. 
[0017] On the body 10 of equipment, it is prepared in X shaft orientations again, and the 
carrying-in conveyor 22 which carries in the printed circuit board 12 to the printed circuit board 
mobile unit 14, and the taking-out conveyor 24 which takes out the printed circuit board 12 from 
the printed circuit board mobile unit 14 are formed. The fixed guide 26 which these carrying-in 
conveyor 22 and the taklng-out conveyor 24 are all band conveyors, and was prepared in 
location immobilization, While having the movable guide 28 prepared possible [ the centering 
control of Y shaft orientations ] and guiding migration of the printed circuit board 12, width is 
adjusted according to the magnitude of the printed circuit board 12. 

[0018] The application unit 18 is explained. As shown in drawing 1 , above the movable guide 
28 of said carrying-in conveyor 22 and the taking-out conveyor 24 The pedestal 110 supported 
with the stanchion 108 of the couple is established, and on this pedestal 1 10, while the guide 
rail 1 12 of a couple is formed in X shaft orientations, X axis table 1 14 is laid possible [ sliding ]. 
X axis table 1 14 is screwed in the ball screw 1 18 in a nut 1 16 (refer to drawin g 4 ), and when 
the ball screw 1 18 drives with the servo motor 120 for X shaft actuation, it is moved to X shaft 
orientations. It is rotated by the circumference of the center line, while the spreading heads 16A, 
16B, and 16C are carried in X axis table 1 14 and made to go up and down, respectively. The 
composition of each structure of these spreading heads 16A, 16B, and 16C, rise and fall, and a 
revolution is the same, and explains the spreading head 16A typically. 
[0019] While the block 124 is being fixed to the front face of X axis table 1 14 as shown in 
drawing 4 , and a guide rail 126 is formed in a sliding direction at block 124, the bracket 128 has 
fitted in possible [ sliding ]. A bracket 128 accomplishes L typeface and the spreading head 16A 
is attached to the arm section 130 you made [ section ] to begun to be horizontally prolonged 
from the soffit section. While fitting into the soffit section of a bracket 128 again possible [ the 
arm section 130 ] for sliding of the soffit section of the rod 134 which the plate 132 which begins 
to be prolonged in the reverse sense was fixed, and fitted into the block 124 possible [ sliding of 
a sliding direction J, it is caudad energized with the spring 136. The upper bed section of the rod 
134 has fitted into gear housing 13B possible [ sliding of a sliding direction ]. A pinion is 
clenched by the rack prepared in that fitting part, a rod 134 is made to go up and down, and the 
spreading head 1 6A is made to go up and down by rotating this pinion and the sector gear 
formed in one by the motor 140 for spreading head rise and fall. 

[0020] The spreading head 16A has the application nozzle 144 and a syringe 146, as shown in 
drawing 5 . One discharge tube 150 is fixed at the head of the tubed holder 148, and the 
application nozzle 144 changes. It is being fixed with the nut 154, and when exchanging a 
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discharge tube 150, a holder 148 is exchanged the whole holder 148, while they fit into the 
adapter 152 of immobilization in a syringe 146 at relative rotating impossible. Moreover, a 
stopper 156 is formed in a holder 148 and a fixed clearance is secured between discharge 
tubes 150 in contact with the printed circuit board 12 at the time of adhesives spreading. 
[0021] This spreading head 16A is supported by the bracket 128 possible [ relative rotating ]. 
The tubed part material 160 has fitted into the bracket 128 possible [ relative rotating ]. While 
the major-diameter gearing 162 is formed in a projecting end from the bracket 1 28 of the tubed 
part material 160, trie catching part material 164 is being fixed, and the spreading head 16A is 
made to engage with ejection impossible in shaft orientations by the catching part material 164 
while it fits into relative rotating impossible at the tubed part material 160. The major-diameter 
gearing 162 is clenched by the minor diameter gearing 168 (refer to drawing 3 ), and is rotated 
by the spreading head 16A by rotating the minor diameter gearing 168 by the motor 174 for a 
spreading head revolution through the belt 170 and pulley 172 which are shown in drawing 4 . 
Two discharge tubes 150 may be formed in one application nozzle 144, and the direction of the 
list of two discharge tubes 150 is changed in that case. 

[0022] A syringe 146 constitutes closed-end cylindrical shape, and while the opening is 
blockaded with cap 180, the space in a syringe 146 is connected to the compressed-air supply 
source which is not illustrated with the splicing, fittings 184 and a hose 186 (refer to drawing 4 ). 
A syringe 146 is made alternatively open for free passage by a compressed-air supply source 
and atmospheric air, and if the compressed air is supplied by the change of the 
electromagnetlsm directional selecting valve 188 (refer to drawing 1 1 ) prepared in the middle of 
the hose 186, adhesives will be canceled through the holder 148 row discharge tube 150 by it. 
[0023] As shown at drawing 3 r the imaging device slack camera 190 which picturizes the 
reference mark prepared in the printed circuit board 12 is formed in the application unit 18 
again. One reference mark is prepared in each two places which were far apart in the printed 
circuit board 12 in the diagonal direction, respectively. The Y-axis table which a reference mark 
is picturized in advance of spreading of adhesives, and supports the printed circuit board 12 
based on the image pick-up result (a Y-axis table is explained later), Correction of the 
movement magnitude of X axis table 1 14 is made, and the spreading head 16 is moved with a 
precision sufficient on the adhesives spreading location of the printed circuit board 12. 
[0024] The printed circuit board mobile unit 14 is explained. As shown in drawing 1 , the printed 
circuit board mobile unit 14 is formed on the body 10 of equipment, and has the guide rail 200 of 
the couple prolonged in Y shaft orientations. As shown in a guide rail 200 at drawing 6 , the Y- 
axis table 202 has fitted in possible [ sliding J. By being screwed in the ball screw 206 prepared 
in Y shaft orientations, and rotating the ball screw 206 by the servo motor 208 (referring to 
drawing 1 ) for Y-axis actuation, while a nut 204 is fixed to the Y-axis table 202 The Y-axis table 
202 is guided at a guide rail 200, and is moved to Y shaft orientations. Adhesives are applied to 
the location of the arbitration of the printed circuit board 12 by the combination of migration of 
this Y-axis table 202 and migration of said X axis table 114. 

[0025] On the Y-axis table 202, as shown in drawing 7 , the substrate conveyor 210 which 
conveys the printed circuit board 12 to X shaft orientations is formed. The substrate conveyor 
210 has the movable guide 214 prepared in the fixed guide 212 and Y shaft orientations of 



JP 5 2003-142816,A [CLAIM + DETAILED DESCRIPTION] Seite , g yon 35 

immobilization on the Y-axis table 202 movable. The fixed guide 212 has the side board 227 
(refer to drawing 6 and drawings ) which both ends were fixed by the bracket 216 218 and 
bracket 21 6,218 In Y shaft orientations of said Y-axis table 202 which were fixed to the side face 
by X shaft onentations by separating distance, and was arranged in X shaft orientations 
[0026] The movable guide 214 has both ends fixed by the bracket 222 (only for one side to be 
shown m drawing^ ) and these brackets 222 of the couple arranged in X shaft orientations by 
separating distance. It had the side board which was arranged in X shaft orientations and which 
m not illustrated, and the bracket 222 of the couple has fitted into the guide rail (graphic display 
abbreviation) of the couple prepared on the Y-axis table 202 in Y shaft orientations at parallel 
respectively possible [ sliding ]. When the magnitude of the printed circuit board 12 changes and 
the w.dth of the substrate conveyor 210 is adjusted, the movable guide 214 is connected with 
each movable guide 28 of said carrying-in conveyor 22 and the taking-out conveyor 24, and is 
moved with the movable guide 28. 

[0027] [ the bracket 216 which constitutes the fixed guide 212 ] As shown in drawings and 
drawmgj , the belt supporting roller 228 is attached to the circumference of an axis parallel to Y 
shaft orientations pivotahle, and the belt supporting roller 230,232 and the guide idler 234 are 
attached to the bracket 218 pivotable at the circumference of an axis parallel to Y shaft 
orientations. While a conveyor belt 236 is almost wound around these belt supporting rollers 
228,230,232, it shows around with the guide idler 234. The belt supporting roller 238 is attached 
p.votable, two belt supporting rollers and one guide idler are formed in the bracket of another 
side which is not illustrated, and a conveyor belt 240 is almost wound around one bracket 222 
as well as the movable guide 214. 

[0028] With the above-mentioned brackets 216 and 222, as shown in drawing 7 , the revolving 
shaft 244 is supported pivotable at the circumference of an axis parallel to Y shaft orientations 
While a revolving shaft 244 is supported by pivotable and relative-displacement impossible with 
a bracket 216, it has fitted into the bracket 222 possible [ relative displacement to relative 
rotating .mpossible and shaft orientations ] at relative-displacement impossible and the timing 
pulley 246 which fitted in pivotable. Between this timing pulley 246, and said belt supporting 
roller 238 and the timing pulley 248 fixed to the same axle, a timing belt 250 is rolled almost a 
bracket 222 - the tension regulation roller 252 - the centering control of X shaft orientations - it 
is attached possible and pivotable, and is contacted to a timing belt 250, and the tensile force of 
a timing belt 250 is adjusted. 

[0029] [ the edge made to project from the bracket 216 of the fixed guide 212 of a revolving 
shaft 244 ] While the timing pulley 254 is attached to relative rotating Impossible, a timing belt 
258 is almost rolled between said belt supporting roller 228 and the timing pulley 256 fixed to 
the same axle. [ the edge made to project from the timing pulley 254 of a revolving shaft 244 ] 
While another timing pulley 260 is attached to relative rotating impossible, a timing belt 266 is 
almost rolled between the timing pulleys 264 rotated by the drive motor 262 with a reducer The 
drive motor 262 with a reducer is being fixed to another bracket 268 of immobilization to a 
bracket 216. Moreover, as shown in drawing 6 , the tension regulation roller 270,272 is attached 
to the bracket 216 pivotable and possible [ the centering control of X shaft orientations ], it is 
contacted to a timing belt 258,266, respectively, and tensile force is adjusted. 
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[0030] With the drive motor 262 with a reducer, the timing pulley 264 is rotated and ******, While 
the timing pulley 260 is rotated, a revolving shaft 244 is rotated. The timing pulley 
254,256,246,248 Is rotated, a conveyor belt 236,240 is moved, and the printed circuit board 12 
which was carried in from the carrying-in conveyor 22 and carried on the conveyor belt 236,240 
is conveyed in X shaft orientations. 

[0031] On the Y-axis table 202, as shown in drawing 6 , substrate support equipment 280 is 
formed. Substrate support equipment 280 has a support plate 282, the air cylinder 284 for 
support plate rise and'fall which makes it go up and down a support plate 282, and the substrate 
support member (graphic display abbreviation) of a large number prepared on the support plate 
282. The substrate support member is attached to the support plate 282 possible [ centering 
control ], with the surface where the adhesives of the printed circuit board 12 are applied, 
adsorbs the rear face of reverse with negative pressure, and supports it. In addition, a support 
plate 282 is exchanged according to the magnitude of the printed circuit board 12. 
[0032] It tries, as shown in the Y-axis table 202 at drawing 6 , and the coater 300 is formed. As 
shown in drawing 9 , the tie-down plate 302 is being fixed to the outside surface of the side 
board 220 of said fixed guide 212. While the support shaft 304,306 is fixed to two places which 
were far apart in X shaft orientations of the tie-down plate 302 by the right angle, respectively, it 
is between these support shafts 304,306, and another support shaft 308 is being fixed to the 
location of the lower part of the support shaft 30^,306 by the right angle. The sleeve 310,312 
fitted into the support shaft 304,306, respectively, and the idler roller 314,316 made of resin has 
fitted in pivotable. 

[0033] By the support plate's 320 having fitted into the projecting end section from the idler roller 
314,316 of a sleeve 310,312, and screwing a nut 326,328 in the male screw section 322,324 
formed in the projecting end section The sleeve 310,312 and the idler roller 314,316 are 
attached to the support plate 320. The spacer 330 is being fixed to the location corresponding to 
said support shaft 308 oi$ support plate 320. While the fitting hole 332 penetrated in the 
direction of an axis is formed in a spacer 330, two ball plungers 334 are attached to the right 
angle to the fitting hole 332. A ball plunger 334 is energized by the sense which projects from 
casing with a spring while a ball is held in casing, and casing is screwed in the spacer 330. A 
spacer 330 fits into the support shaft 308 in a fitting hole 332 at the time of fitting to the support 
shaft 304,306 of the sleeve 310,312 of immobilization in a support plate 320. When the ball of a 
ball plunger 334 inserts in the circular slot 336 of V typeface cross section formed in the support 
shaft 308, it is made to engage with extract impossible by the support shaft 308, and spacing of 
a support plate 302 and a tie-down plate 302 is kept constant. 

[0034] As shown in drawing 10 , the metal dogs 340 are laid under the two places which were 
far apart in the diameter direction of an idler roller 314 established in the upstream in the feed 
direction of the trial spreading tape mentioned later, respectively. The end face of these dogs 
340 is located in the same cylinder side as the peripheral face of an idler roller 314. Moreover, 
the proximity switch 342 is fixed to axis of rotation of an idler roller 314 by the right angle, and a 
dog 340 is detected by said tie-down plate 302. The proximity switch 342 outputs an ON signal 
at the time of detection of a dog 340, and when a dog 340 separates, It outputs an OFF signal. 
[0035] As shown in drawing 8 and drawing 10 , the tape susceptor 350 is being fixed to the part 
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between the idler rollers 314,316 of a support plate 320. The tape susceptor 350 is ma'de bT 
synthetic resin, for example, MC nylon, constitutes the letter of a block, and has the back face 
352 of the shape of a rectangle slightly shorter than the dimension of the direction of an axis of 
an idler roller 314,316. While the fitting projected part's 356 protruding on the tape susceptor 
350, and fitting into the fitting hole 358 formed in the support plate 320 in the fitting projected 
part 356 and being positioned It **"s to a support plate 320 and 360 is screwed, and the tape 
susceptor 350 is the position prolonged in parallel, and is being fixed to X shaft orientations 
while a back face 352 is located in the same flat surface as the upper bed location^ an idler 
roller 314,316. 

[0036] The supply reel 370 and the machine reel 372 are attached to the location outside the 
idler roller 314,316 of a support plate 320 pivotable at the circumference of an axis parallel to Y 
shaft orientations, respectively. As shown in a support plate 320 at drawing 9 , the bearing 
housing 374,376 is fixed and the hollow shaft 378,380 is supported by migration impossible 
through bearing at these at pivotable and shaft orientations. The reel supporting plate 382 384 
is fixed to the pars intermedia of these hollow shafts 378,380, respectively, and it enables it to 
receive the supply reel 370 and the machine reel 372 which fit into the part of an opposite hand, 
respectively with the side supported by the bearing housing 374,376 of the hollow shaft 
378,380, Thus, by inserting the male screw member 386.387. in a hollow shaft 378.380, and 
screwing a nut 388,389 in the projecting male screw section, after both the reels 370,372 are 
attached The supply reel 370 and the machine reel 372 are fixed to a hollow shaft 378.380. 
respectively. 

[0037] The supply reel 370 is looped around the trial spreading tape 390. When the color to 
which the difference of contrast with adhesives becomes large when it picturizes by black and 
white, for example, adhesives, is red, let it be white, while the trial spreading tape 390 is thin, 
and its surface is smooth and it is made with a strong ingredient, for example, the resinated 
paper. After the trial spreading tape 390 is pulled out from the supply reel 370, it is rolled round 
by the machine reel 372 through the back-face 352 top of idler rollers 314 and 316 and the tape 
susceptor 350. When rolled round by the machine reel 372, the trial spreading tape 390 is 
twisted around the machine reel 372 so that the trial spreading side of an opposite hand may 
turn into a tooth back supported by the tape susceptor 350 inside. Therefore, the hand of cut of 
the supply reel 370, and the idler roller 314,316 and the machine reel 372 becomes reverse. 
[0038] The resistance plate 392,394 is being fixed to the location corresponding to the supply 
reel 370 of the outside surface of a support plate 320, and the machine reel 372, respectively. 
The resistance plate 392,394 is made by flat spring, respectively, and while the projecting end 
section made to project from a support plate 320 to a lower part is bent at the supply reel 370 
and machine reel 372 side, the head is contacted to the supply reel 370 and the machine reel 
372. 

[0039] The first reel actuation gear 400 is attached to the male screw member 387 for attaching 
the machine reel 372. The first reel actuation gear 400 is clenched by the second reel actuation 
gear 402 while it is made to engage with the machine reel 372 by making the pin 401 as an 
engagement projected part engage with the through hole as an engagement crevice of the 
machine reel 372 by relative rotating impossible. The shank 404 of the second reel actuation 
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gear 402 is supported pivotable in both ends by the supporter material 406 fixed to said bracket 
216. While the timing pulley 407 and clutch pulley 408 which were mutually fixed to the shank 
404 are attached pivotable, the micro clutch 410 is formed between the shank 404 and the 
clutch pulley 408. The micro clutch 410 is switched to the transfer state of transmitting the 
revolution of a clutch pulley 408 to a shank 404 based on an electrical signal, and the cut off 
state which intercepts a revolution. The timing pulley 407 is connected with the timing pulley 412 
fixed to the point of said, revolving shaft 244 by the timing belt 414 as shown in drawing 6 . 416 
is a tension regulation rbller, it is attached to a bracket 216 possible [ the centering control of a 
sliding direction ], contacts a timing belt 414, and adjusts the tensile force. 
[0040] This adhesives coater is controlled by the control unit 420 shown in drawing 1 1 . The 
control unit 420 makes a subject the computer which has the bus 428 which connects CPU422, 
ROM424, RAM426, and them. The input interface 430 is connected to a bus 428, and the 
camera 190, the input unit 192, and the proximity switch 342 are connected. The output 
interface 436 is connected to the bus 428 again, arid the drive circuits 438, 440, 442, and 
444,446,448,450 are minded. While the servo motor 120 for X-axis actuation, the motor 140 for 
spreading head rise and fall, the motor 174 for a spreading head revolution, the 
electromagnetism directional selecting valve 188, the servo motor 208 for Y-axis actuation, the 
drive motor 262 with a slowdown, and the micro clutch 408 are connected The camera 190 is 
connected through the control circuit 452. Various programs, such as a program required for a 
program required for spreading of the adhesives to the printed circuit board 12, a program 
required for amendment of a location gap of a discharge tube 150, the coverage of adhesives, 
and the check of application shape and a program required for trial spreading of adhesives, are 
stored in ROM424. * 

[00411 There is a gap in this adhesives coater according to an assembly error etc. in the location 
of the application nozzle 144, a camera 190, substrate support equipment 280, and the trial 
coater 300. For example, even if it is not applied to the planned location even if it sets up the 
trial spreading location of the adhesives to the trial spreading tape 390, but it is going to 
picturize with a camera 190, it may separate from the image pick-up range. Therefore, so that it 
may try even if there is a location gap, and trial spreading of the adhesives to the spreading 
tape 390, image pick-up with a camera 190, spreading of the adhesives to the printed circuit 
board 12, etc. may be performed convenient It is the location of the proper in the adhesives 
coater of two reference marks and the trial coater 300 formed in each application nozzle 144 of 
three spreading heads 16A, 16B, and 16C, the camera 190, and the printed circuit board 12. 
The reference position which serves as criteria at the time of acquisition of the locational error of 
the printed circuit board 12 etc. is beforehand acquired at the time of adhesives spreading to the 
printed circuit board 12 at the time of trial spreading of adhesives. 

[0042] At the time of acquisition of a reference position, based on directions of acquisition, first, 
adhesives throw away and **** is performed. Since the adhesives in a syringe 146 may be 
unable to harden, or air is contained and adhesives may be unable to be normally applied the 
inside of a syringe 146, or into adhesives, it throws away, **** is carried out, hardening of 
adhesives is canceled, and air is eliminated. It throws away and strikes, and an operator 
operates the servo motor 120 for X shaft actuation, and the servo motor 208 for Y-axis 
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actuation, moves the spreading heads 16A, 16B, and 16C to up to the trial spreading tape 390 
one by one, and makes it sometimes apply two or more adhesives at a time. Adhesives 
separate spacing to X shaft orientations, and are applied to them two or more points An 
operator operates the servo motor 120 for X shaft actuation, the 2nd point or subsequent ones 
may change the location of the application nozzle 144, and it may make adhesives apply or the 
servo motor 120 for X-axis actuation is operated automatically, and a spreading location may be 
made to be changed automatically. 

[0043] It throws away and strikes and the back acquires a reference position. Acquisition of a 
reference position is explained based on drawing 12 . In addition, although three spreading 
heads are prepared in this adhesives coater and a reference position is actually called for 
respectively about each application nozzle 144 of these three spreading heads 16A 16B and 
16C Here, in order to give explanation easy, it illustrates typically and the application nozzle 144 
of the spreading head 16A is explained. 

[0044] A reference position is established in the servo motor 120 for X-axis actuation, and the 
servo motdr 208 for Y-axis actuation, respectively, and the image pick-up core of the camera 
190 in case each value of the encoder which detects the location of X axis table 1 14 and the Y- 
axis table 202 is 0 is searched for as a zero of a coordinate. In addition, the spreading head 16A 
is made to support the printed circuit board 12 which becomes installation and substrate support 
equipment 280 with criteria about the application nozzle 144 used as criteria. At moreover the 
time of the,state where X axis table 1 14 is separated and located from the printed circuit board 
12 to the servo motor 1 20 side for X-axis actuation as shown in drawing 1 The value of the 
encoder for X axis table 1 1 4 is 0, and the value of an encoder increases as it moves to the 
sense which separates from the servo motor 120 for X-axis actuation from the location At the 
time of the state where the Y-axis table 202 separates from carrying in and the taking-out 
conveyors 22 and 24, and it is located in the servo motor 208 side for Y-axis actuation The 
value of the encoder for Y-axis table 202 is 0, and he is trying for the value of an encoder to 
increase as it moves to the sense which separates from the servo motor 208 for Y-axis • 
actuation from the location. In drawing 12 , in order to make an understanding easy, it succeeds 
in the graphic display as if X axis table 114 moved also to Y shaft orientations, but the Y 
coordinate value of each coordinate actually shown in drawing 12 is a value acquired by 
migration of the Y-axis table 202. 

[0045] At the lime of acquisition of a reference position, from the location of 0, an operator 
operates X shaft and the servo motor 120,208 for Y-axis actuation, and each of each values of 
two encoders moves a camera 100 to the location whose image pick-up core corresponds with 
one core of the two reference marks first. As shown in drawingJ2 (a), this location is a 
reference position (x1 and y1) of one reference mark, subsequently a camera 190 is moved to 
the reference mark of another side, and the reference position (x2 and y2) of the reference mark 
of another side is acquired. 

[0046] Then, an operator makes it move to the trial spreading starting position of the trial 
spreading side which tried the application nozzle 144 and was supported by the tape susceptor 
350 on the spreading tape 390, and makes one adhesives apply. A trial spreading starting 
position is an edge by the side of one [ 370 ], for example, a supply reel, in the direction of a 
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tape feed in X shaft orientations, and let it be the location which approached one side in the 
cross direction from the core of the cross direction of the trial spreading tape 390 in Y shaft 
orientations here. A camera 190 is moved to the location whose image pick-up core 
corresponds with the core of adhesives by the operator after spreading. As it is the location of 
the adhesives with which the location (x3 and y3) of the camera 190 at the time of this image 
pick-up was applied, and it is the location of the application nozzle 144 at the time of adhesives 
spreading and it is shown in drawing 12 (b) The differences delta x and delta y with the location 
(x4 and y4) of the camera 190 at the time of adhesives spreading are the distance of a canhera 
190 and the application nozzle 144. In addition, if a reference position (distance in the X-axis to 
a camera 190 and Y shaft orientations) is acquired about the application nozzle 144 of the 
spreading head 16A, subsequently a reference position will be similarly acquired about the 
spreading heads 16B and 16C. the reference position acquired about the application nozzle 144 
of the spreading head 16A- then (deltaxl and deltayl), a reference position (deltax2 and 
deitay2), and (deltax3 and deltay3) are obtained about each application nozzle 144 of the 
spreading heads 16B and 16C. Thus, the obtained reference position (it tries about the trial 
coater 300 and is a spreading starting position (x3 and y3)) is stored in RAM of a computer. 
[0047] Next, trial spreading of adhesives is explained. Trial spreading of adhesives is performed 
in order to detect a location gap of a discharge tube 150 and to apply adhesives to the proper 
spreading location of the printed circuit board 12, and in order to detect the coverage and 
application shape of adhesives and to apply proper quantity of adhesives to the printed circuit 
board 12 in a proper configuration. Although detection of a location gap of a discharge tube 150 
is performed at the time of exchange of a discharge tube 150, when other, you may carry out at 
the time of supply of the adhesives to a syringe 146, and the resumption after spreading 
discontinuation etc. In addition, although detection of a location gap of a discharge tube 150, 
coverage of adhesives, and detection of application shape are performed about each of each 
application nozzle 144 of three spreading heads 16A, 16B, and 16C, the spreading head 16A is 
explained typically here. 

[0048] If the start of spreading preparation is directed by the push down of a spreading 
preparation start button etc., first, adhesives will throw away and **** will be performed. 
Therefore, the application nozzle 144 of the spreading head 16A tries, and it is moved to the 
trial spreading starting position on the spreading tape 390. While the Y-axis table 202 is moved 
and the trial spreading tape 390 is moved to the trial spreading location located in the moving 
trucking of the spreading head 16A, X axis table 1 14 is moved, and the application nozzle 144 
of the spreading head 16A tries, and it is moved to up to a spreading starting position. Since the 
trial spreading starting position is set up considering the image pick-up core of the camera 190 
in case the object for the axes and the value of each encoder for Y-axes are 0 as a zero and a 
gap is in the X-axis and Y shaft orientations between a camera 190 and the application nozzle 
144, It is ordered each movement zone of X axis table 1 14 and the Y-axis table 202 in the 
location of a camera 190. Namely, although trial spreading starting positions are (x3 and y3) A 
camera 190 is located when the application nozzle 144 is located in this location' (x4 and y4). 
Namely, if it is in a location (x4=x3+de!tax, y4 =y3-deltay) and a camera 190 is located in a 
location (x4 =x3+deltax, y4 =y3-deltay), the application nozzle 144 can be located in (x3 and 
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y3). In addition, a reference position (delta x, delta y) is changed according to the spreading 
head which applies adhesives, respectively. In the case of the spreading head 16A (deltaxl 
and deltayl) are used, and when it is the spreading heads 16B and 16C, (deltax2, deltay2) and 
(deltax3 and deltay3) are used, respectively, throwing away - striking - it is carried out the' 
mark set up beforehand or time. Although these mark or time amount is beforehand set up at 
the time of a fabrication of equipment, you may make an operator set it as any value. Anyway 
two or more adhesives are applied, and a spreading location is directed by applying the value' 
equivalent to the spreading pitch of adhesives to an X coordinate value, whenever it performs 
spreading once on the basis of the location (x4 =x3+deltax, y4 =y3-deltay) of the above- 
mentioned camera 1 90. If the tooth space applied [ in / it is possible to apply adhesives to Y 
shaft orientations along with two rows, and / X shaft orientations ] to a trial spreading side is lost 
Migration of the Y-axis table 202 tries, the spreading tape 390 is slightly moved to Y shaft 
orientations, the application nozzle 144 is moved to the reverse sense, and adhesives are 
applied. In addition, from the X coordinate value of the coordinate which orders it the movement 
zone of X axis table 114, when the spreading train of adhesives changes arid the spreading 
head 16A is moved to the reverse sense, whenever spreading is performed once, the value 
equivalent to an adhesives spreading pitch is subtracted, and it is Ordered in the movement 
zone ofX axis table 114. 

[0049] If there is not sufficient tooth space to perform next spreading on the'trial spreading tape' 
390 which the data of the location which should apply by trying on the degree of the trial 
spreading table 390 are updated after the termination thrown away and struck, and is actually 
supported by the tape susceptor 350 The trial spreading tape 390 is sent and it changes into the 
state in preparation for the next trial spreading. Next, it understands what point adhesives 
applied for what object on the program, and if there is not sufficient tooth space to perform the 
next spreading, the trial spreading tape 390 will be sent, here - two or more points - throwing 
away - striking - there is no tooth space which performs trial spreading for location gap 
detection of the discharge tube 150 described below. -and the trial spreading tape 390 is sent. 
[0050] At the time of delivery of the trial spreading tape 390, while the drive motor 262 with a 
reducer is started, it changes the micro clutch 410 into a transfer state. The machine reel 372 is 
rotated, the part to which the adhesives of the trial spreading tape 390 were applied is rolled 
round by the machine reel 372, and the part to which adhesives are not applied is newly moved 
to up to the tape susceptor 350. When the trial spreading tape 390 is sent, an idler roller 
314,316 is rotated. Therefore, whenever an idler roller 314 rotates 180 degrees, the output 
signal of the proximity switch 342 changes to ON from OFF, when this signal change arises in 
the number of times defined beforehand, the micro clutch 410 is made into a cut off state, and 
delivery of the trial spreading tape 390 is stopped. Then, the drive motor 262 with a reducer is 
stopped. 

[0051] As for the number of times which changes to ON, the output signal of the proximity 
switch 342 is set up according to the number of the adhesives applied to the trial spreading side 
from OFF. The part into which it was supported by the tape susceptor 350 of the trial spreading 
tape 390, and tried, and spreading was performed Is all rolled round, and it is set as sufficient 
number of times to locate a new part on the tape susceptor 350 in the program for trial 
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spreading. Therefore, it increases as the amount of rolling up of the diameter of the machine 
reel 372 of rolling up (it was rolled round trying diameter of the spreading tape 390) increases, 
but the trial spreading tape 390 is always sent in fixed quantity. Moreover, since the resistance 
plate 392,394 is contacted to the supply reel 370 and the machine reel 372, respectively, it is 
prevented that the supply reel 370 and the machine reel 372 rotate in an excess by inertia. 
Moreover, an inversion is prevented after a halt. 

[0052] Location gap detection of a discharge tube 150 is performed after delivery of the trial \ 
spreading tape 390. At the time of this location gap detection, a discharge tube 150 tries, it is 1 
moved to up to the spreading tape 390, and two or more point (for example, 20 points) 
spreading of the adhesives is carried out. Two or more point (for example, ten points) spreading 
of the adhesives is carried out at equal intervals toward the machine reel 372 side from a trial 
spreading starting position. Two or more adhesives are applied the spreading head 16A being 
moved to the reverse sense, after the Y-axis table 202 is slightly moved after spreading and a 
spreading location is shifted by Y shaft orientations. Adhesives are applied on the trial spreading 
tape 390 at two rows. The X-axis at the time of adhesives spreading and the movement zone of 
the Y-axis table 114,202 are thrown away and struck, and it is ordered them like the time in the 
location of a camerai 1 90. 

[0053] Subsequently, a camera 190 is moved and all the applied adhesives are picturized. In 
order for what is necessary to be just to move a camera 190 to an adhesives spreading location 
at the time of an image pick-up, [ the movement zone of the X-axis and the Y-axis table 
114,202 ] It is ordered with the coordinate (since a camera 190 is moved to the reverse sense 
when picturizing the adhesives applied to the 2nd row, the above-mentioned value is 
subtracted) which applied the value equivalent to an adhesives spreading pitch to the 
coordinate (x3, y3) and its X coordinate value of an adhesives spreading starting position. And 
average deltaXA of the amount of location gaps to the image pick-up core of each center 
position and delta YA while each center position of two or more applied adhesives is computed 
based on the image pick-up data of adhesives It is computed and is stored in RAM of a 
computer as an amount of location gaps of a discharge tube 150. 

[0054] After location gap detection of a discharge tube 150, after the trial spreading tape 390 is 
sent, creation of the spreading criteria data for checking the application shape of adhesives and 
coverage is performed. The spreading head 16A is moved after delivery of the trial spreading 
tape 390, and two or more point (for example, five points) spreading of the adhesives is carried 
out in the trial spreading side of the trial spreading tape 390. And an operator looks at the these- 
applled adhesives, and if there are an amount suitable for actually applying to the printed circuit 
board 12 and adhesives applied in the configuration (for example, almost circular), acquisition of 
each data of an image pick-up and area of the adhesives, and a configuration will be directed. 
An amount is presumed from the coated area of adhesives. Area and a configuration are 
computed by picturizing the adhesives with which the camera 190 was directed by that cause, 
and it stores in RAM of a computer by using as spreading criteria data the value which adjusted 
the error to these values. Two kinds whose ratios by which a computed value is multiplied are 
two or more kind, for example, plus-or-minus 20%, or plus-or-minus 30% are prepared, an 
operator chooses either, the value calculated with the selected ratio is adjusted by the 
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computed value, and the spreading criteria data which specify the proper range of area and a 
configuration are created. 

[0055] If there are no adhesives suitable for applying to the printed circuit board 12 into the 
applied adhesives of two or more points Regulation with the processing for correcting coverage 
or a configuration, i.e., regulation of the amount of supply of the compressed air to a syringe 
146, the lifting timing of a discharge tube 150, and the interception timing of the compressed air 
supplied to a syringe 146, regulation of the viscosity of adhesives, etc. are performed. At this 
time, usually it has shifted with the same inclination to the configuration and area which can 
apply each application shape of the adhesives of two or more points, and a coated area to the 
printed circuit board 12, and the above-mentioned regulation is performed so that the adhesives 
of a configuration and area suitable for spreading to the printed circuit board 12 may be 
obtained. If inclinations differ, regulation will be performed so that the configuration and area 
which can be applied to the printed circuit board 12 may be obtained based on how depending 
on which the configuration for every adhesives and area shift. And spreading of adhesives is 
directed again, and trial spreading of adhesives is repeatedly performed until spreading criteria 
data are obtained. 

[0056] Under the present circumstances, the data of the location which should apply by trying 
on a degree are updated for every spreading of two or more points defined beforehand. When 
sufficient tooth space to perform next trial spreading on the trial spreading tape' 390 currently 
actually supported by the tape susceptor 350 is lost, the trial spreading tape 390 is sent and it 
changes into the state in preparation for the next trial spreading. 
[0057] In addition, creation of spreading. criteria data is performed, also when spreading is 
resumed after the time of the spreading working starting immediately after newly supplying 
adhesives to a syringe 146 or spreading is interrupted temporarily. In this case, after throwing 
away based on directions of spreading working starting and performing , trial spreading and 
an image pick-up are performed, and spreading criteria data are created. It is not necessary to 
double detection of the amount of location gaps of a discharge tube 150, to perform it, and to 
perform it at this time. 

[0058] If the spreading criteria data of adhesives are obtained, spreading of the adhesives to the 
printed circuit board 12 will be started. Based on the completion of creation of spreading criteria 
data, you may start automatically, or spreading of the adhesives to the printed circuit board 12 
may be made to be started based on directions of an operator, for example. In order to receive 
the printed circuit board 12 carried in from the carrying-in conveyor 22 at the time of a spreading 
start, the Y-axis table 202 is moved to substrate carrying in and the taking-out location whose 
substrate conveyor 210 corresponds with the carrying-in conveyor 22 and the taking-out 
conveyor 24. If it is the stage to send the trial spreading tape 390 exactly at this time, will try in 
parallel to migration of the Y-axis table 202, and the spreading tape 390 will be sent. The micro 
clutch 410 is made into a cut off state after delivery, and it tries at the time of taking out. and is 
made not to be sent in the spreading tape 390 at the time of carrying in of the printed circuit 
board 12 by the substrate conveyor 210. 

[0059] When the printed circuit board 12 is supported by substrate support equipment 280 on 
the basis of one side of the two reference marks, for.example in an adhesives spreading 
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location, X and a Y coordinate value are set up considering the reference mark of the smaller 
one as a zero on the coordinate which determines the movement zone of X axis table 1 14 and 
the Y-axis table 202, and these adheslves spreading location is converted into the value on the 
above-mentioned coordinate at the time of adhesion spreading. The reference position (x1 and 
y1) of this zero slack reference mark is acquired previously, and (x1 and y1) are added to the 
coordinate value of the adhesives spreading location set up beforehand. Moreover, it is ordered 
each movement zone of the movement zone of a discharge tube 150, i.e.. the X-axis, and the Y- 
axis table 1 14,202 in the location of a camera 1 90 also at the time of adhesives spreading. It is 1 
the distance deltaxl of X shaft orientations of a discharge tube 1 50 and a camera 1 90 to the X 
coordinate value of the coordinate which directs an adhesives spreading location. By adding, 
the movement zone of X axis table 1 14 is obtained, and it is the distance deltayl of both Y shaft 
orientations from a Y coordinate value. The movement zone of the Y-axis table 202 is obtained 
by lengthening. Calculation of the movement zone of conversion and the X-axis of these 
coordinate values, and the Y-axis table 1 14,202 is beforehand performed about all adhesives 
spreading locations before the spreading start of adhesives according to the class of printed 
circuit board 12 to which adhesives are applied. However, you may perform calculation of the 
movement zone of the X-axis and the Y-axis table 1 14,202 with correction of the position error 
of the adhesives spreading location mentioned later, and the amount of location gaps of a 
discharge tube 150. " 

[0060] Thus, position error deltaXP by the locational error of the printed circuit board 12 
supported with substrate support equipment 280 by the movement zone obtained and deltaYP It 
is contained. [ with therefore, the reference position (x1 and y1) of two reference marks which 
two reference marks given to the printed circuit board 12 In advance of spreading of adhesives 
were picturized, and were acquired previously and the comparison with (x2 and y2) ] Each 
position error of the X-axis of a reference mark and Y shaft orientations is computed, it is based 
: .on these position error data, and they are position error deltaXP of the X-axis and Y shaft 
orientations, and deltaYP about each of many adhesives spreading locations. It is computed. It 
is because there is usually a gap of a hand of cut in the printed circuit board 12 slightly and 
each position errors of the X-axis and Y shaft orientations differ about each of many adhesives 
spreading locations by that cause. This position error deltaXP and deltaYP When setting up, 
one reference mark, for example, adhesives spreading location, it is computed as what the 
printed circuit board 12 rotated focusing on the reference mark made into the zero. 
[0061] Position error deltaXP and deltaYP Amount of location gaps deltaXA of the discharge 
tube 150 for which it asked previously at the time of adhesives spreading, and delta YA It is 
doubled and corrected. The movement zone of the Y-axis table 202 is amount of location gaps 
deltaYP of Y shaft orientations of an adhesives spreading location. Amount of location gaps 
deltaYA of Y shaft orientations of a discharge tube 150 Only the sum is corrected. The 
movement zone of X axis table 1 14 is amount of location gaps deltaXP of X shaft orientations of 
an adhesives spreading location. Amount of location gaps deltaXA of X shaft orientations of a 
discharge tube 150 Only the sum is corrected and adhesives are applied to the proper 
adhesives spreading location of the printed circuit board 12. The movement zone of the X-axis 
which performed this correction, and the Y-axis table 1 14,202 is partly computed in advance of 
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the spreading start of adhesives, and the remainder is computed in parallel to spreading. 
Position error deltaXP and delta YP You may compute beforehand about all adhesives 
spreading locations, or may compute at the time of calculation of the movement zone of the X- 
axis and the Y-axis table 1 14,202. 

[0062] If adhesives are applied lo the printed circuit board 12 of setting-out number of sheets 
(one sheet is sufficient), after the last printed circuit board 12 is taken out, it will try, before the 
following printed circuit board 12 is carried in, and spreading will be performed. Since the 
adhesive amount in a syringe 146 may decrease, and tfie compressed-air amount of supply 
required in order to apply proper quantity of adhesives may change or the viscosity of adhesives 
etc. may change if spreading is performed to the printed circuit board 12 of setting-out number 
of sheets, it tries every printed circuit board 12 of setting-out number of sheets, and spreading is 
performed. 

[0063] Also in this case, after the trial spreading tape 390 tries and being moved to a spreading 
location by migration of the Y-axis table 202 like the case of trial spreading at the time of 
spreading working starting, the spreading head 16A is moved and it tries, and two or more 
adhesives (for example, three points) are tried on a spreading side, and are applied to It. Trial 
spreading is performed in the location as for which the trial spreading side was vacant. It 
understands whether the data of the location which should apply by trying at the time of 
termination of the last trial spreading are updated, this tries from which location, and it should 
start spreading. The these-applied adhesives are picturized with a camera 190, and are 
compared with the spreading criteria data acquired previously. If all the adhesives by which trial 
spreading was carried out are filling spreading criteria data, spreading of adhesives will be 
resumed as it is. 

[0064] If coverage and application shape have separated from the proper range from at least 
one, regulation required for correction of coverage or application shape will be performed 
automatically. Then, detection of trial spreading and coverage, and application shape is 
performed again, and if there are both coverage and application shape within proper limits 
specified with spreading criteria data, spreading of the adhesives to the printed circuit board 12 
will be resumed. Also in this case, whenever one trial spreading is performed, the data of the 
location which should apply by trying on a degree are updated. When sufficient tooth space to 
perform next trial spreading on the trial spreading tape 390 currently actually supported by the 
tape susceptor 350 is lost, the trial spreading tape 390 is sent and it changes into the state in 
preparation for the next trial spreading. If it is the stage which the Y-axis table 202 moves to 
substrate carrying-in / taking-out location exactly for carrying in of the printed circuit board 12 at 
this time, it will be sent in parallel to migration. In addition, when application shape and a coated 
area do not turn into a configuration of proper within the limits, and area in a predetermined 
number line in regulation of the amount of supply of the compressed air to a syringe 146 etc., 
generating of an error is reported and an operator removes the cause of a defect. 
[0065] In addition, since it is possible to presume the compressed-air amount of supply required 
to obtain proper coverage if the residue of the adhesives in a syringe 146 is known if it adds, 
According to progress of spreading to the printed circuit board 12, presumption of the residue of 
the adhesives in a syringe 146 is performed, or a residue is detected by a residue sensing 
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device, the compressed-air amount of supply is presumed based on the presumed result or a 
detection result, and you may make it adjusted automatically. If it is made such, possibility that 
coverage will separate from the proper range at the time of detection of the coverage for every 
setting-out number of sheets will decrease. Since coverage is not proper, if it interrupts 
spreading to the printed circuit board 12 and must stop having to correct coverage as a result of 
detection, working capacity will fall, but the incidence rate of such a situation can be reduced 
and working capacity can be raised. 

[0066] If the trial spreading tape 390 around which the supply reel 370 was looped is lost, in 
spite of starting the drive motor 262 with a reducer and changing the micro clutch 410 into the 
transfer state, the output signal of the proximity switch 342 will not change. If a changeless state 
continues beyond the setup time, while trying in the control unit 420, being judged with the 
spreading tape 390 having been lost and making the micro clutch 410 into a cut off state, it is 
reported that the trial spreading tape 390 was lost. If it is at the carrying-in time of the printed 
circuit board 12 at this time, after the printed circuit board 12 is carried in on the Y-axis table 
202, it will be stopped by the adhesives coater to resumption of spreading of adhesives. 
[0067] According to the above-mentioned information, an operator removes the supply reel 370 
and the machine reel 372 from a tie-down plate 302 the whole support plate 320. if the force of 
the sense which separates from a tie-down plate 302 is applied to a support plate 320, 
engagement into a ball plunger 334 and the circular slot 336 will separate. While a spacer 330 
secedes from the support shaft 308, a sleeve 310,312 can also secede from the support shaft 
304,306, and can remove in one the reel unit containing the supply reel 370, the machine reel 
372, and the first reel actuation gear 400 from the tie-down plate 302. Then, if a nut 388,389 is 
removed and the male screw member 386,387 is extracted from a sleeve 310,312 It becomes 
possible to remove the supply reel 370 and the machine reel 372 from a sleeve 310,312, and 
can exchange for the machine reel 372 around which the supply reel 370 and the trial spreading 
tape 390 around which the trial spreading tape 390 was wound are not wound, respectively. At 
the time of exchange of the machine reel 372, the pin 401 of the first reel actuation gear 400 is 
made to insert in the through hole of the machine reel 372, and the former revolution is made to 
be transmitted to the latter. 

[0068] And it twists around the machine reel 372, after [ which was pulled out from the supply 
reel 370 ] trying and hanging the point of the spreading tape 390 on an idler roller 314,316 and 
the tape susceptor 350. Subsequently, if sleeves 310 and 312 and a spacer 330 are fitted into 
the support shaft 304,306,308, respectively and a support plate 320 is made to approach a tie- 
down plate 302, a ball plunger 334 will engage with the circular slot 336, and anchoring to the 
tie-down plate 302 of a reel unit will be completed. From a tie-down plate 302, can remove a 
reel unit in [ only only pulling ] one, and in the state of the removal Exchange of the supply reel 
370 and the machine reel 372 and volume attachment to the machine reel 372 of the edge of 
the trial spreading tape 390 can be performed easily, and after reel exchange can be attached 
only by moving a reel unit only toward a tie-down plate 302. 

[0069] In addition, when exchanged in the supply reel 370 and the machine reel 372 in this way, 
the revolution location of an idler roller 314 is not constant. Therefore, after anchoring, while 
changing the micro clutch 410 into a transfer state, the drive motor 262 with a reducer is started, 
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and the machine reel 372 is rotated until the proximity switch 342 detects a dog 340 and outputs 
an ON signal. If an ON signal is acquired, while the micro clutch 410 is made into a cut off state, 
the drive motor 262 with a reducer will be stopped, and a revolution of the machine reel 372 will' 
be stopped. If it does in this way, when the part to which the machine reel 372 was rotated next, 
it tried, and the adhcsives of the spreading tape 390 were applied will be rolled round, all the 
parts to which the adhesives of the trial spreading tape 390 were applied are rolled round 
certainly. 

[0070] Thus, since' the part to which trial spreading tried, it was carried out on the spreading 
tape 390 in this coater, and the adhesives of the trial spreading tape 390 were applied is rolled 
round by the machine reel 372, Since an operator does not need to wipe off adhesives and 
adhesives are applied to an always beautiful field, the remaining adhesives do not have an 
adverse effect on Image Processing Division. Moreover, even if the tape susceptor 350 is made 
with synthetic resin, a discharge tube 150 may try on a certain situation at the time of dissolution 
and it may contact the spreading tape 390, a discharge tube 1 50 is not damaged. 
[0071] It sets to this embodiment so that clearly from the above explanation. X axis table 1 14, 
the servo motor 120 for X-axis actuation, the Y-axis table 202, and the servo motor 208 grade 
for Y-axis actuation constitute the equipment which, and is made to move a spreading head to 
the location corresponding to said trial spreading side. [ said two or more spreading locations ] 
Moreover, a camera 190 functions as an imaging device which picturizes the reference mark 
and the adhesives by which trial spreading was carried out of a printed circuit board, and the 
tape susceptor 350 functions as tape supporter material. The machine reel 370 functions as a 
delivery member, and the second reel actuation gear 400 and 402, the clutch pulley 408, the 
timing pulley 407, the timing belt 414, and the timing pulley 412 grade constitute rotation' 
equipment for a start. This rotation equipment constitutes tape-feed equipment with the drive 
motor 262 with a reducer as a driving source. And the driving force **** equipment which this 
tape-feed equipment consists of with a clutch pulley 407 and the micro clutch 410, The 
intermittent-feed equipment constituted by the feed-per-revolution sensing device constituted by 
the dog 340 and the proximity switch 342 which were laid underground in the idler roller 314 is 
included. The camera 190 of the control unit 420 is moved to the location whose image pick-up 
core corresponds with one core of the two reference marks, and the part which performs control 
which acquires the location based on image pick-ups for the camera 190 at that time constitutes 
first means to acquire the reference position of substrate support equipment, the location based 
on [ of the camera / similarly, try on the application nozzle 144 of the control unit 420, make 
adhesives apply to the trial spreading side on the spreading tape 390, and / 190 at the time of 
the spreading ] image pick-ups, The part which acquires a difference with the location based on 
[ of the camera 190 in case the core of adhesives and the image pick-up core of a camera 190 
which were applied / above-mentioned / are in agreement ] image pick-ups constitutes second 
means to acquire the relative position to the imaging device of an application nozzle. 
Furthermore, by making the camera 190 of the control unit 420 picturize the reference mark of 
the printed circuit board 12 for spreading The part which detects the position error from the 
reference position of the printed circuit board 12 for [ the ] spreading constitutes the third 
means, and the part which makes adhesives apply to two or more spreading locations of the 
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printed circuit board 12 for spreading of the control unit 420 constitutes the fourth means. 
[0072] Another embodiment of this invention is shown in drawing 13 . The reciprocation cylinder 
400 is used for this embodiment as a driving source only for tape-feed equipment. The 
projecting end section of the piston rod 482 of the reciprocation cylinder 480 is connected with 
one end of a link 484 by the joint member 483 possible [ relative rotation ], and the other end of 
the link 484 is connected with the free-end section of the lever 486 supported by the support, 
shaft 485 possible [ relative rotation ] possible [ relative rotation ]. The ratchet wheel 488 is 
supported by the support shaft 485 possible [ relative rotating ]! and the ratchet claw 492 
attached to the pars intermedia of a lever 486 possible [ relative rotation ] is clenched by the 
gear tooth 490 of the ratchet wheel 488, The revolution of a ratchet wheel 488 is transmitted to 
the machine reel 494 by the rotation transmission equipment which is not illustrated. 
[0073] When a piston rod 482 is expanded, the ratchet claw 492 Is moved in the state [ having 
geared for the gear tooth 490 ], a ratchet wheel 488 is rotated, the machine reel 494 is rotated, 
and a trial spreading tape is rolled round. At the time of contraction of a piston rod 482, a gear 
tooth 490 is overcome, it moves, a ratchet wheel 488 does not rotate, and the ratchet claw 492 
is not rotated by the machine reel 494. 

[0074] Sufficient ********** to roll round the part to which adhesives were applied for the trial 
spreading tape by reciprocation of the multiple times of. a piston rod 482 by the machine reel 
494. However, the amount of rolling up per 1 reciprocation of a piston rod 482 increases as the 
diameter of rolling up of the machine reel 494 increases. Therefore, the diameter of rolling up of 
the machine reel 494 is presumed [ that the number of times of reciprocation of a piston rod 482 
counts in a control unit, etc. and ]. Or whenever it rolls round with sensing devices, such as a 
contact mold and a noncontact type, a path is detected and the diameter of rolling up amounts 
to one of two or more of the diameters of setting out, the number of times of reciprocation of a 
piston rod 484 is reduced 1 time respectively. It is avoided that this tries and a spreading tape is 
sent vainly. This reciprocation cylinder 480 is tried and is a driving source only for [ a spreading 
tape ] delivery. It is not necessary to permit the transfer to the machine reel of the driving force 
of a driving source, and to prepare the clutch to intercept, composition can become simple, and 
it can try at the spreading middle class to the printed circuit board of adhesives, and the stage of 
arbitration whether the printed circuit board is positioned by the Y-axis table and regardless of 
carrying in and whether a printed circuit board is taking out, and a spreading tape can be sent. 
[0075] In this embodiment, [ a ratchet wheel 488, the ratchet daw 492, a lever 486, and a link 
484 ] The motion conversion equipment which changes the reciprocating motion of the 
reciprocation cylinder 480 as a driving source into rotation of the machine reel 494 is 
constituted, and tape-feed equipment is constituted with the reciprocation cylinder 480. 
Moreover, the number of times of reciprocation of the piston rod 482 of the reciprocating piston 
480 of a control unit is counted and rolled round, a path is presumed, and the part which 
decreases the number of times of reciprocation constitutes the amount adjustment of tape 
feeds. 

[0076] In addition, in said embodiment [ the feed per revolution of a trial spreading tape ] When 
can change by setting out of the number of times from which the proximity switch 342 detects a 
dog 340, for example, there are few trial spreading mark, there is little die length of the trial 
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722 P9 f! ^ ^ SPreadinQ ^ ^ * endS ' "» nUmber of «""■ 0^ lection of 
a dog 340 may be .essened, and a feed per revolution may be lessened. Moreover, you may 
form th e .or more dogs 340 not only in two pieces. If it does in this way, the detection pi^ 
from wh.cn a dog 340 is detected by the proximity switch 342 becomes short, and a feed p r 

ZTT ° djU3ted fine,y " * ° an *> a,S ° by Chan 9 ,n 9 tne of an idler roller 314 and 
he feed per revolujon of the spreading tape 390 can be changed. It is because the distance 

rot^14 H T 1° ChanQe t0 " " ^ ° f ^ id,6r r0,ICr 314 i3 ~ No an id.er 
dtction 3 9 ^ ^ "° P,3CeS WWCh W6re far apart in *• diameter 

[0077] [ both ] although he was trying to be sent in parallel if the delivery stage of a trial 
spreading tape and the migration stage to substrate carrying-in / taking-out location of a Y-axis 
table are .n agreement m said embodiment when performing trial spreading at the time of 
spreading working starting It tries, when a printed circuit board is carried in, and a spreading 

whTdZ ! t0 m S6nt - ' f ^ ^ reV ° ,Uti0n ° f 3 thal Spreadin 9 taDe is ^e length 
wh c delivery ends w e a printed circuit board is earned in, it is possible to perform delivery in 
paraHe. to carrying ,n. Moreover, [ try before carrying in of the fol.owing printed circuit board and 

n ZL T ' ^ 1 " " " ^ Sta9e ° f 3 tria ' ~« ^ terminaiion 

of tr,al spreading when trying whenever spreadjng of the adhesives to the printed circuit beard 

of settmg-out number of sheets is performed, and applying Although it tries while a Y-axis table 
is moved to substrate carrying-in / taking-out location, and he was trying to be sent in a 
spreading tape you may send in parallel to carrying in of a printed circuit board, and may send 
in parallel to taking out of a printed circuit board Since a revolution of the drive motor 262 with a 
reducer ,s transmitted to the machine reel 372 or is intercepted with the micro clutch 410 
Except for the case where the printed circuit board 12 was carried in and positioning support is 
earned out at the Y-axis tab.e 202, at the time of carrying in of the printed circu.t board 12 and 
taking out, the time of migration of the Y-axis table 202 etc. can be tried at the stage of ' 
arbitration, and the spreading tape 390 can be sent. 

[0078] furthermore, even if a trial spreading side will not be in the state where adhesives cannot 
be applied further, whenever spreading of adhesives is performed, you may send the trial 
spreading tape 390. For example, in order to acquire the spreading criteria data of adhesives 
when two or more points are applied, it is made to send for every spreading of two or more ' 
po,nt S , and whenever it does in this way. spreading of adhesives can be performed from a 
spreading starting position. 

[0079] Moreover, although detection of the amount of location gaps of a discharge tube 1 50 and 
creation of spreading criteria data were performed based on the adhesives applied 
independently, respectively in the above-mentioned embodiment. you may make it create 
spreading criteria data based on the adhesives applied in order to detect the amount of location 

fnZ ? ?! tUbe 1 5 °- An ° Perat0r '° 0kS 31 the 3dhesives of or ™* Points applied 
in order to detect the amount of location gaps of a discharge tube 150, and if there are 

adhesives of a configuration and area suitable for spreading, spreading criteria data will be 

made to create that it should be made criteria. What Is necessary is to apply by trying 

continuously and just to create spreading criteria data, if there are no adhesives suitable for 
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spreading. On the contrary, all the adhesives applied to the creation time of spreading criteria 
data may be picturized, and the amount of location gaps of a discharge tube 150 may be 
detected. 

[0080] Furthermore, although the spreading criteria data forjudging whether the application 
shape of adhesives and a coated area are during spreading of the adhesives to the printed 
circuit board 12 within proper limits in advance of a spreading start in said embodiment are 
created The spreading criteria data which serve as criteria beforehand may be created, and 
RAM of a computer may be made to memorize. In this case, it replaces with creating spreading 
criteria data before a spreading start, and regulation of the amount of supply of the compressed 
air to a syringe 146 etc. is performed so that application shape and a coated area may turn into 
a configuration of proper within the limits, and area. Are picturized, while adhesives try and are 
applied, and it is automatically judged based on spreading criteria data whether there are 
application shape and a coated area within proper limits. The adhesives which it will be 
automatically amended if it is the abnormalities of the range which can be amended 
automatically, and cannot be amended automatically and with which generating of the error was 
reported when unusual, and the operator was applied based on it are observed, and the cause 
of an error is removed so that coverage and application shape may become within proper limits. 
And again, trial spreading and an image pick-up are performed, a coated area and application 
shape are checked, and if they become within proper limits, spreading of the adhesives to 'the 
printed circuit board 12 will be started, the time of the check of the application shape of the 
adhesives in the middle of spreading of the adhesives to the printed circuit board 12, and a 
coated area - the account of a top the spreading criteria data memorized beforehand are 
used. When application shape and a coated area have separated from proper within the limits, 
so that application shape and a coated area may become within proper limits The amount of 
supply of the compressed air etc., Chisel correction of the element which has on application 
shape and a coated area is made automatically, trial spreading, an image pick-up, and a 
judgment are performed again, and you may make it application shape and a coated area turn 
into a configuration of proper within the limits, and area. If application shape and a coated area 
do not turn into a configuration of proper within the limits, and area in a predetermined number 
line in correction in this case, generating of an error is reported and the cause of an error should 
just be removed by the operator. If it does in this way, it is easy to automate the check of 
application shape and a coated area. 

[0081] Moreover, although throw away and strike, an operator operates the servo motor 120 for 
X shaft actuation, and the servo motor 208 for Y-axis actuation to the execution time, the 
application nozzle 144 is tried and it is made to move to a spreading starting position, you may 
make it make it move automatically in said embodiment. Since it tries that adhesives should just 
be applied to one location of the trial spreading tapes 390 even if it moves the application nozzle 
144 automatically and hardly separates from the spreading tape 390 when throwing away and 
striking, you may make it move automatically, although there is a location gap according to the 
assembly error of equipment etc. If the application nozzle 144 tries and it separates from a 
spreading side, an operator should just correct a location. 

[0082] Moreover, although an operator operates the servo motor 120 for X shaft actuation, and 
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the servo motor 208 for Y-axis actuation at the time of acquisition of a reference position and a 
camera 190 is moved to the location whose image pick-up core corresponds with a reference 
mark etc. in sa,d embodiment If it is made to move to the location included in core's of reference 
position acquisition object object image pick-up within the limits even if it does not make it not 
necessarily in agreement, a reference position is acquirable by calculation. Moreover it is not 
indispensable to move an X axis table and a Y-axis table manually. For example, first, an X axis 
table and a Y-axis table are moved automatically, and a camera is moved to a reference 
position acquisition object lifter. In this case, the movement zone of an X axis table and a Y-axis 
table is set up from the design value of an adhesives coater. If the reference position acquisition 
object object, for example, a reference mark, is contained in the image pick-up range of a 
camera in this state, it is unnecessary that can ask for the center position of a reference mark by 
calculation, and an operator operates two servo motors. Although what is necessary is for an 
operator to operate two servo motors and just to make it in agreement f an image pick-up core 
and the core of a reference mark ], If the reference position acquisition object object is not 
contained in the image pick-up range of a camera The camera can already be automatically 
moved to near the reference position acquisition object object, and can coincide the image pick- 
up core of a camera with the core of a reference position acquisition object object easily and 
promptly. Or an operator moves a camera to the location where a reference position acquisition 
object object goes into image pick-up within the limits, and the center position of a reference 
position acquisition object object may be made to call for the back by calculation. Or when 
moving an X axis table and a Y-axis table automatically, the image pick-up scale factor of a 
camera 190 is made small, and the image pick-up range is extended. Since in almost all cases 
it goes into reference position acquisition object object's image pick-up within the limits and the 
location of a reference position acquisition object object is known by that cause, when carrying 
out Y-axis table migration, an X axis table and, Based on the location, an X axis table and a Y- 
axis table can be moved to the location included in reference position acquisition object object's 
image pick-up within the limits, even if it enlarges an image pick-up scale factor, and based on 
the image pick-up data obtained for a large scale factor, the location of a reference position 
acquisition object object can be acquired to accuracy. Also in this case, it is unnecessary that an 
operator operates two servo motors. 

[0083] Furthermore, also when acquiring the reference position of a trial coater, while moving 
the X-axis and a Y-axis table automatically, trying adhesives on an application nozzle and 
making it apply on a spreading tape, adhesives are picturized with a camera and you may make 
it acquire a reference position. Under the present circumstances, if the application nozzle tried 
and it has separated from the spreading tape, an operator should just correct. 
[0084] Furthermore, although the movement zone of the X-axis and the Y-axis table which 
corrected the position error of an adhesives spreading location and the position error of the 
discharge tube is partly computed beforehand in advance of a spreading start in said 
embodiment and the remainder is computed during spreading You may make it apply 
adhesives, computing about all adhesives spreading locations beforehand, or computing each 

4- 1 mo 



time. 



[0085] Moreover, in said, embodiment, although two or more adhesives are applied at the time of 
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the check of application shape and a coated area performed during spreading of the adhesives 
to a printed circuit board, you may be made to check by applying one point. 
[0086] Moreover, a trial spreading tape is [ as / in the above-mentioned embodiment ] thin, Its 
surface is smooth, and not only a strong ingredient, for example, the resinated paper, but when 
it picturizes, it should just be made with the raw material (for example, paper) of a color with 
which the difference of contrast with the paint becomes large. 

[0087] Furthermore, in the above-mentioned embodiment, it is good also as a clutch with a 
brake which applies brakes for the micro clutch 410 to the revolution of a shank 404 after 
rotational interception. In this case, the resistance plate 392,394 may be omitted, may be 
formed or may be set. 

[0088] This invention can be applied also to the adhesives coater moved to X shaft orientations 
and Y shaft orientations by the printed circuit board, and the trial coater of the adhesives coater 
moved to X shaft orientations and Y shaft orientations by the spreading head further again. 
Furthermore, this invention can be carried out in the mode which changed the combination of 
the component of each above-mentioned embodiment. In addition, this invention can be carried 
out in the mode which performed various deformation and improvement based on a person's 
skilled in the art information, without deviating from Claims. 
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J: 0 «t«h8 X Ytffllffilciliff t»W»»t875'!r 

*©x?*7 nc«ft*nfcaffyx^fej:ffa»si 

WiEXYgBWcWfc&L&filfc, iftiEift/X/U 

aFftfca^*«#LT*©»^©+£,fl^afc«» 

<5sB±ffiB£iW9U fcosiilMfcMKiiHMi:© 
rniiex m$sta J: tf y *Wrt©«*i)aeBFft y x/w>w 

aex YtfamcTffcfiw^iWftr^^y vt, 

fflSBXY&BffiKW&KL&ftffiJc, iuEiffi/X/t/ 
8B0g»+&k*«-&Lfci§S®»jSiK»0ffiBT'i& 

m\ £iMCjIXT5XI&;S<fcaYi»fc:<fc9St£J*iS 
XY&«®K¥fTk£?K *»0«tfWSi66ftfc«W 50 



^12003-142816 
2 

&B k ft 5 5 StSSIfSB k , 

MffiX Y^Sffit¥fr*aLlflil*f t5HLS*&8 
BkSrBAfea^ftSfcfc^T. 5-n0SS3£^a@k 

sip-?- * fitstt r, nfc»>p k 4 « x -j v !- s«4 Suie 

£Oflfl«iaB$gB0£lp{ftfl £ LTBHtSIg 
k, 

•ffJ-Lglcj; 'JflSRSLfcKLaiFgSW&JfHSBKg^ 

ex Yjs5sm±«faiT'««s-ffla*sR9L, ^tcaa 

ttf-%imsmmmmx&2>%-mm 
*tfY*^oii%wEaft/x/i/©twaHiffliitjt 

^5ir'fcBat5X*feJ:tfYlifcJ:?>&££ftSx 

YSBffifcWTfcfflWWitSX?*? hk, 

tor?*? vicmstircmsxbtszvmm 

S5I2X YffiSS<c¥?T^L1^5®fc, tfjieift/X;!/ 
(C**)&fi8ij*nrf5kki»c, ^OktOBuiead 

HBofflft^csifax Y^Bffi±©iaaT*ss-fiii 
B3Effl»8Bica«s^TB*siio«t»4Ska»»fi<Da 

fi*B»U *OBrfflBk^EIBHaBkOWEXIII 



3 

Bfcft Loo, HE^y y\-m<Dtfim&o)mm 

atmsi mizmv—>mtit>nzttt>\c 10 
wmi-tzmt ixmrnmsmztn 

r>" Y»C J: X Y&BWKiyftk fc i: fe 

ttSUgSt, 

*fi»t*KLlt**lli:, 

ME??* y h t iwIBlfcSJf Sifc .fclfMEK LB* 20 
SBtfc> IK!XYB*Slc¥fT^lcflfflM£ 

illBKLi^iBtWlSltSfil^ii^-li-SgBfc, 
McJ&IIHMi'v* Hfc8K«H«ft, 

•7-^ 7iJVbl£0BflSJ;(fMEKLB*lHc 

*ft*hB*«nfcB*«t*»*t*a«BBfc, 

r'ti>i%-m*mi, xtmrntmitMLm 30 
m<Dm%&ttf-& 1 mt<om^<omx^ 

SSU&B*BBU *«SzffiBl:fflE3M&Bt© 
EB»SBKStSffl*H&B*BtMi: LTWir*# 

at. 

WEryyh«Eo»Pttifc34t«ffiBiiiat* 
ai-r§#gt. 

zmmczomznrcrvyymmmmt, 40 

KME^aic J: 9B»«tifcilEa*>' X;Koa«gfit 
3tf5ffl*tffiB*a*fittegoVT, S*/X/t/*ffi 

fcB***B*«e**Rfc*«yc t*»«tr*B 
fliffJl^B. 

[^«6] sBtspv-^awttsnsttte 
fcafcifacxima**. mmmm^\z&&* 

*X«aj:tfY-Wlcj:OJ»SSnSXYB«ffilciRTt 

**tttfcstfws»6nfc«3tfflBtft*«ai-e so 



#182 0 0 3- 1 4 2 8 1 6 
4 

£fctSS«£#8Bt. 

msxbmz.T-tv'rvYkMmztu mm. 

IBEX?*? h t«HBl«$^fSBfeJ:tfi!(ISKb^ 

KBEB*yX;l/*WE«ftoa#ffiB©«*ftJ:tf 
MEKL»^fcSfct5ttB^»*tf*»Bfc, 

»«tsfflm«Bfc, 

MEB«3a«tBfc3a**tift»Pt**^'; > hSK 
t»t*6tifc»Pt-**ttEa««Bfc:JMiS*, * 

?&B*tc4^Bftffi®4^frattB$ttGM£&S 

fc#5ttfcfc, fOtt©BBSB©BB^(DttB 
■e**«H&B*«BU ftKBttSllcttlBKLB* 
KI=l*tfnftM*»J«:»»t*rl6^j!i(lO«t«i>Oti!B 
t»»»B©»«'f^t^-aLfcJi^©»«^>©ffl 
BTfcSft^ttBtKIIU *©»rttBfciMEB-tt 

b t coiiugc x <3it/Y *k#Aioig& neb* J X 

^<0BiH»»8Bt«t«ffl»fiB*BtBt LTBB 
«PttBlc«-4-«ttBKB*Bart'*W=*«t, 

aigoffiBsiiit, mm-m^mmntcm 

/ Xrt^»BB*BcSrf *B»fflB%BTBt 
oVT, IffiyX/l/fcfuS&i&Loo, MSXU>M 

*©i«Ea»oa«fiBKifliM*B«?*«Big¥a 

t*TOCt*BBtT6Bffi»IBffBB. 

[000 1] 

[0002] 

J:0, BBfloBBOB^ffiB^IESiOS^ittB^er 
5o fi£#tt, ttfiSk0»l&$&tffit*& 



(4) 

5 

n, ttfflf tfi*LHfiS h'\£«i?tfft;h.Tl&gSiJ*J!g 

5 testis. 
[0003] 

J*. »»»Bi:»*yX^t©|iJ*ttii, io 
fe'X*fc3«3JNaU0fBttttB, ttb'UWHI 

s t my xummm t u imm t mm 

[000 4] 

TfrOlV*teBat*XBfeJ:tfYBEJ:»>«SSftS 20 

*B***fcfcfcfc:, *© & $©flftSB©Bft(f &© 
?rt#L, *©»-fofi£BMeiJMBBfc©ffJ01fl7jra 

[0005] azjBflfcintf. (a)/ij v hmz> 
%<D7vy\-m&mm\ swcg^-fsxiatfcitf 

^Kii, (b> *v>ws&&mwx.imtntz7vy 40 

h«Rfc«UTWEX Y««ffilcJpfTKfl»»JW5y 

vt. (o *<D7 : 7>r-yhKmzfttcmy 
s mmm t my x>u t mmm t ©*i*tffig* 

&ak3m-<-9 m&&mnmmiaWA» 
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6 

*»«3tl«SlO»PttB4LT«»t*iat, (2) 

tt&xY&micvmuimmc, nemyxn 

©H»4>£©ljilffiX Yfla5ffi±0ttfiT-«3ig-ttB£ 

*nfta*a%»»LT*oa*si<!>iti4iottBi:»B 
istzmzmu tmzm t tti&%-m t © 

ISiBX W£ fife J; Y lift Aqb&MEb* / X/bom 

et*^oc t*eatt*«Rij|gB. b*/x* 
[ooo6] jBHjwmcj.ntf. oo/yyhKft*, 

YBlcJ:»)«JlSn5XYSBiBfc¥(ffcft9, fro? 
46aEVj 64ifcta«(iB 1 4 «ttB-eA»T<&*B5a«S 
It. (B) *o«SS»BBfcS*3nftry>MI 
StWLTWEX Yff«aifcTfTfc:fflW»ftt577'5r 

•yht, (o ^yyy'ryYizumnrcm^yx)]/ 

*B*tt5KUB«BBt*BAftB*i!BCft^ 

-c\ i-neBteawBtutBffBBtBft/x^k 

»*»Bf:0«J*ttB*«WJt5»JtT?*oT, (OS 
* tfSHt S> titcm t r& s ?y y y Sfifetfles 

ttxaBBtsif**, wmmsmtm&v 

fflWffiB^B»?*tBBSBlc»p7~^%aBS 
»BBB«)»BffiO+^tHPv-^oitii6i:*u- 

aift«d©B«*ft©ttfl&gfigH$£B©£qMftB 
t LTBB tSlSt, (2)WE77fr7 h fcttGKl 
l$gB££\ HlieB4/X;VtfffiGttLS#iBOIKa 
OBB(c«Mt«4BMtt»NfMI$« t * ©tfifcfctt 
5*)IB»ftSB©B»ffi©*,L»otfi*StLi*iBO 

sswftBkLTiRfftsiek, Qrtoxnicjiw 
ftimimgrnommizg^x, nestus 
mmcm&myxbki. mm\zmtzt tt 

*©t*©»BSlB©a»^W!)ttEXY*«Bi± 
<MMT'S> SB-tiB%B» U %icffiS»BBBlc J: 

*9l©*iv©&B tB»8B©»»+i> fc A^-S L fc« 
^©fflff *4>©ffiB-p**BrttB*B1» L, * ©S~ 
ffiB t Hi]ffi^-{41 i: ©guKX tfc£fS)fc<J: Y S7?(r|© 
M*Mffilfli/X;l/©8(HaSM&gBfc:^tSfflWfiB* 

tKBltfl, KLB«BB. ^yX;bfcJ:C c lfi^l 
©«WttB«ia£B#fl6ft* 0 
[0 0 0 7] ^ffl^JCititf. (A)SffitcStpv-i' 
^rlx. 5 i: k t, »c *©«?p-7-£ t LTftSt©! 
*ffiBtfBS*tifcXy>hSfiK»LT, *©7'J> 
hSfiOSffit^ffT'froS^tt^tSXWfeiffY 



(5) 



Wc J: 9«SSti*X Y MBBtiRf tffl«e»t*7 
7*ry Yt, (B)f OX?*? hfc«&;Sftfca*/X 
;W3itttMM«fc*tilft»*illfcJ:-9T, 89IBX 

jt, (DMEXYMlc^ffftKLS^IBlC, itffig 

mmms<Dm$>b<r>mz x y m^±<omx'& 

£^iCT£lffiiea^Bfca«2£T&^©*<i>i:a« 
*»-tti*wiu ^sgzffiBtstesfi-fiBt© 

Si:, (2)tteaftttllcJ:!K *WB7y>M*teR 

xy > nfi©a«tei*^<D(ftsfes*tftmtaTs 

k, (3)*©Ig£fcl>XllStf§LfcXy:/h&K©fti 

[0008] siE5»flicj:ntf, hmmm-?-* 

ffifc¥ft i: % 5 i: t % fc «if^ fchfcfflWffil fc 
4*««TS»t*«gS»«Bi:, (b)MGXYjttl 
SC:¥fT£ISLlfiiB£tt51$T-X£88-fSIS 
Ll^SIt, (dlfi/X/l^i^TX^X-;/ htcj; 30 

fli'vy Kfc, (dJWEX?*? hi:MEi«£88K$ 
•fctfttEKLSfcStli:*, iniEXY&lffifcTOfcTj 

B©£4fcJ;tfMe*L&tf®KttfiTSttB^#Il£ 
HMRcWKfiJpT-^ fc, X'J y vW6fl>$mto*xs 

5««^Bt> (f)Bijie^/X;VKfIffiKUS?Plii'\ 40 
©SftactttffcfftotfSfcfcfcfc:, £©i:£©a®g 

t*8ffiS-(£IBi:wffi|ffiX«^ra«J:aYll75l3i©g* 
4M&S#6©ffiBSSS*tttt*S*»l:. (h)*©¥S 50 



2003-1 428 16 
8 

fcJ t>mStiftMEB*yXiM)ll«»icHt«fi 

[0 0 0 9] lASWfcJ:^ GOffiteffW?-* 
«W» 6 n* 1 1 1 K* <D»pv- * fc LT an 

HC«3ff S Xttis J: XS Y Wc J: o assn 
£X Y^tiffitc^fTi: *5 i: t fetS^ftSfec.tlfc 
«*ftttfe4S««T3Eift5»«3a«Mfc, (b)N 

»*t*»*^» Kfc, ((1)8513X7^7 1- tS0KS« 
$^BfeJ;tfBftaHL^gBi:^ ttEXYaffifi 
fc¥fr4Sflfc*B3i»»?*, BW3^XX/l/«MEa 

WPVyFWtlcaJtSti, 89!ESipv-*fc, MfSl 
teSfrShfclWv- >tMEJMNEncaftg«. * 

©i$ *©*&£ a«gs©a#ii©* i> t #-a 

? Stl^icfc 5 atffi©*&©ffiB%89£5«$88 

ifclc, *<Di*©»«8B0»»*&0ffllT*3Si 

B©a«*&i:*^aLfc«a©aa4Mi©ffiBT-fc* 
a!::ttBfcflK$U t83ffiS-fflBi: ©89 

fflXll^l3J:tfYi^©l8€liaiasft/X;W)89S 
a«8Bfc*f*Sffi*Hafi*g* fit Lxwmz%- 

mt. (h)8ugda«sitc8<iSi4W^©xy>n 

^©StpT-^^ffigi^ii-Sciictf), ^-©14^ 

©xy y h is©, ME*-*at * *) mtnrzm 
st, (i)*©«H^afc«k»)^aj?nfct9E^w» 

©xy y hS«©fii^lt, 89smnf gt J; 

tffltfcS^i^T. ^/X^tftBifc^Loo. 8512 
X'J ^ hSfi©85SaSc©t^fiiBt^Si|^^^^ 

{fens, 

[00 10] 



9 

t mm<Dffi&<P>b £ft—$LL ft Vk&mm>b<r) x 

m<D$bt<D®mmtLxtkt)i2t\z<, 4*>\ m 

ft, %zmuM&mmw, myxntszm 

xvm&znzctiz&^x. gfozftrnvmrnm 
m^tmmzws&mw. mtm^m. m/x 

SWiWtKLTgfiSftgtB. £*P/X;H3j;tfffi» 

m&mmmt ixmunz, sew 

[00 11] SE^lc^5^iIl^Sfcfel,>T 

ftffittftli, »tSlfci57u>hS«<7)1«^(0S 
* omic <fc o Tfc tB £ ftft X'J V h StgcDfel 

[0012] as)Micff«i«m««ie»<r>T 

HB*5£fcH«fc LTX'J V hSffic&fcftltfB** 
[0013] 

mstm/X)itmmmt<omm^mm 
tuim&wtm/xi\'tmm3&&t<Dmm* 



(6) $582003- 1 4 28 1 6 

10 

S«fc*Wt*C SESSfHtJcnif. Xy 

* / X;l/ ©4m> i 8«8BOig»ffi o4>& t coffl ttft l 

vmmfr 1 mwfwsi o x t , x y > ust 

W+*B#«<0B*«lH* < ff^ff*. 
[0 0 14] JISRWtitUf. JhEBEgfticffSB 

ttK-ffuy^^rfc. Xy >i-SfiK»i-«^<WB©a 
[0 0 15] 

[ISWOMSatt^] *WHfcJ;fttf. JtffiSS*« 
20 (1) Xy>h«Rtl«jn5«t»Jl!OS»P|iWK 

xjififss^t, HL^-f-x*r-/Aj*»«K;'a« 
T(D&%mz&LmftT4>ctmitonxwctf i . :: t<o 

as wmtf #fciifi s tt£g*$i] £ « jests nt 

iUSo $ft. lTa5 B a n S*S«lc|eliiS(D9]Bi|^g^fe 

OBW^ftTtSBW^t* «. ift. K«ffBM»6 
KLBffi«*©ffi8W«*E LTff B*)8««teB««llft 

ffiBT4l*«fflT5fc*KKLB**fT7«S, KL^ 
50 $&(CBft2ftftSttfl$fBfe#tf8*a«c 



11 

m*sm im&izm txu imamm? « c 
■^±KmmimLm^tn6^ ML^f-^it 10 

Ki.<omtvz. 'McULwmn&hzmtzm 20 
a, mm\%mtmfi^v f. iwfl£ffi«rr£ii 

(2) tolBKti^T-^#8jn5{«lg'J-^t. 40 

wmm t m *y u t <dpi ic aw e n k $ ? ? ? 
tpr-^mmm^ttxtc^mmfbix, mt 50 
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12 

zmx'&tuf. ±mitini<DX'hi 0 <±m<D& 

(3) mi—T^m^ mwt, imm® 
m^m-i^xmL, m£uimT-7*%z% 

Ho 

(4) tfi^vmiMZfflim?-7Z1tZto%g 

idsiicittfflfiKsn* (3)«tcie«s«iSL,^ga 0 

(5) wiEr-^mmi)\ mm*)ffit\aL*)m%l 

So r-rjt5t)SB«, H^OSStfth:, £«iciS 

(6) neggxssosi^ WBasowjkCT-na 

(8) tusEia^osiAV mmiim&wtmi 

ttf (5)«(cES©itL^Slo 

(9) b3SH^5SS*«. WEKL»#^-r©aS0 

(10) SUfflB*S»)ill*V Bu£H§01^ffig§flD^H} 



13 



1428 16 



®*-m®)±immM®mb-$;ti (mourns* 

(12) ansgauftHigjift WEKUMif-roa 

Sikfcttf (9)«ft^Ull)«©i,vrnA» l olclE® 
««»> 'J -/l/ORUW&f-Tg© J; a t»tr« c k 

(13) fflED-5g1Eltttl]&|lft Mfir-f K7n- 
lfl*ft«tU-J-**H«Bt*fttf(l2)9«ci;«oMLa* 

m, a-ymm&mst ixit, u-zy^y? 20 

t, iMLft^JWfclWSckfcBfliT**. ft#Q 
*6tettt«*a»0^®fc«ik:tij|Btt;j:(,x^ stbmin 

^*T-^k«fl6tSffiJ:5S^iaS|5ktfc5, 30 

(14) BuISS^tU^ HflIE7-YF7n-7ktiS4| ) 
WS»'6<*t3 C7-f H?n-7KJitt?n»aR»T* 

*iM*\£Bi4ML!ifflm. saws, j^vv 

mmt,<DT>$>m£<, mm. mm®, & 
mm, %&mtm. mmmn. mwtm. 585 

(15) MEjgOtttftt, SuffiMfiSltfgftStlfttSLl 
Ck feT'tSo 

(16) WlB@lRgB*tA«»liElfliiMA<M^?nfcMLlft 



(8) #1200 3 

14 

(2)3, (4)fl; (16)«©^ftfriofc:K*DKUt 

(18) S4$|tfs$ 3 tlT l ^ft^Jf ft 414 L£ftr-7 

%*»t«KLi«T-7lRSjB}««& (1)*, (3) 
* "(17)*©^* ftfr i ^Sioan^itt, 

(19) »ffiHL»|ir-/iRtfafttf, fiE&ffiHtfjft 

(20) MGfttty-AttftMir, fiU&';-;l/W@tefc 

5Ck#T'£*. 

(20 «ffifl»y-**j:tfliM»w9y-*i:, *n 

6fi«g';~;l/kS«?)ywl/k©iafc@(fB5riifcS{t5 
nft7^K5D-5k*§*, froflt£ij-/M3J;l/7 

-r Yyu-ytm*) ') r ntmm^micttix 
i^m KLi^f-rti, ftiey-^fresitHisn 

7f F5u-5±fc»ttSli. WJ-;l/(c# 

*l*J«fcLT#t«6ft. #t©6nft^Li^r-7 
*&Mittra*lS«:fca«4n D Jft, ■«MflttH|]H 



(22) WEr-7iM08HOj»iEe»«j6l«. m7<) > 

vmzmt z&mwvmmx'ibz (2)^~(2D 
itintf. 7y yhmmmm<omm<T~7 

tSCktfT-f 5 0 

(23) SKKLSftSUft MSM^SB^^ic^ns 
fl , ±t»t5ftT^8(22)«te«os{L**tt», C 



(9) 

15 

(24) mBKua*f-^oas*)gtt*«, mssmm 

T'fSo 10 

(25) uimT-yffmznzimv-jit, ml 
mf-7&%ftozm*)7—7ttti. mr- 
■7tL%mt>y mm o u -n t hmip.«^ >j ->i v. co 

(2fi) mtf-f%^m^ wei«L*feT-^ffla 

M*'6$»t57'f H5n-7*$0 (l)fl~(25)«0 

KL*l!?-7©2S9ltelMMJ:<, i^fr-ST* 20 
0, &ftm$£ll®&$S#li, HLIfe^r— 7©ffi 

(27) wEf-^sawwtf. setosw-t s^its 

tm%X'&Z>o 30 
[00 I 6]' 

t i oimmimmnmmr'&io si*<* 1 

0±ttt 4 7Uyh»«i:l/C<D7l>VhS1fil 2*S 

uu Ynwiftifcin>a<ft-/y y hscsna 

-•y M 4 1, *- t REOJWS'W F 1 6 A, 
l 6 B, 16 C4#U *TWOY*Kfii|klBW* 
X M&fflO&nic *97U>h»ttlZ effffiH&Sfli 40 

[0 0 17] mmi oncost:, xmfomtt 

6tU 7';^HfiWJa-vH4lc7yyHfil 
2£ig/Vt5iBA3;"'<7 2 2i:> 7yvhSMp. 
-•y h 1 4ft>P>7'JyhSfil 2tjBBJtS«BJ3>"< 
■/2 4tAW6nTl>5„ cne>SIAnv^72 2^5 
,):0 : S8^B^;"•<72 4«^-fnt-<;bhay^7T'S 
0, ffiMafc»»6hteHS*-CF2 6i:, Yffi73l6j 
flJiMSW JfllK»tf6nftBj»Xf^ FZ 8 i*SU 
7i>yh«fii 2<D8fi%SSi*rfSfctfcK, 7'jyh so 
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TV*. 

[0 0 18] iffiar-y h l smWtZ, S 1 fcipT 
*5K, WIB«X3>'<72 2*J:tfjftaay^72 4 
©"Maw F 2 8 col/jtctt, -*f©£ft l o 8 ici D 

$8Sftfcg&i lOffSttsntioO, cossi 1 

0±fcii-a©#^FU-;l/l l 2A'Xtt7 ! 7[Sik:i?itf : ) 
nsfckfet. x*r-7;H i 4tfflanTffilcKI2 
ntV^o XHr-7/H 1 4 ttt 7 H 16 (@4# 
S) Kfe^T#-;MaK i i Rtc8&2*u tf-zi/tot: 
1 1 8tfX*UHWH'*-#*-* 1 2 0 fcA^TBft* 

ft*cfcfcj?*xiiaflfcs»3Ftf6ft*. xft5r-7 

;U 1 4 tct±, ^fp^y K l 6 A. 16B. 16CjWI 

e.^^-y K 1 6 A. 1 6 B, 1 6 C©&$jg, JfBfc 
StflCBIEOllMJttHCT**). F 1 6 Afco 

[0 0 19] X?ir-7;M 1 4<DS5E(;Ui\ @4lc* 
t<J:3fc7ay* l 2 4tfB£?ttTfc(), 7n>yf 1 
2 4 fcUtfM' F U-/1* 1 2 6 A'±T?7lB)lCg{t 54-15 1 
ktfc, 77*7 h 1 2 StfMHrttcftftttiTlr' 
«. 75*-y M 2 8ttL*»**U *©Ti»?> 
*¥t8tftt**6tlfc7-A» 1 3 Ofclfcfii-'Vy F 1 
6AOTS>?ttt754TTVS, r^y-y h 1 2 8 OTifflSR 

ttttfft, 7-a$i zotit&ttmmxsmri' 

-M 3 2tfH£?ft, 7D7^7 1 2 4(c±-F73(S]tcS 
ftBraicfcfrStifcn-y F 1 3 4 OTWfctgfHflEK 
BSJftSfctfcfc, X7';y^l 3 6t<t^TT/3K 
(if^?nTV>5. CJ7 F 1 3 4©±»44 ; -V^ , 7-7> 
yr3.8tc±T^K0fcfflftBIS6K»^SnT*i9, ?<0 

Ka»&fcRtt & nfc 77? tea \L-is >m&$bz 

'N7 FSRJB*-* i 4 ocj:o-CHteS«6«a*c t 
0 n 7 K 1 3 4 tfffBS'SSn. 8*^7 F 1 6 A 

[00 2 0] ITS^yFl 6A«, ISSfC^TJ:^^ 
m/X)ll WtWyV\ 4 6t%*UT^5. 1 
1 4 4 & «ttO**^ 1 4 80ftiS{t 1 *0 
ttittll 5 0fl«H£2ftTJK*. »^ri 4 8ttv/'J> 
J/'l 4 6(c@S©7^7^ 1 5 2 (cffi#Bett£lcft& 
^nStttJC, t7 h 1 5 4{C<fccT@SSnTfe 

tttBf 1 5 0*£*f *«£Ett*/l^ 1 4 8 ert 
XSianSo i/c, *;P^*1 4 8tC{4Xh7^1 56^ 

mttu mmm^)yvm \ 2^sslt 

RtffiW 1 5 0 fcOHfc-SOBH*Hi«JhS J: o K4 

[002 1] COSff'N-y F 1 6 A«, 75^7 h 1 2 
8tffi»HlBB]lifc2»«nTW^*. 77^7 H 2 8 

ictts^sitti 6 otfffismgpi^cs^nTfe*). 
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fStt&tf i 6 omy^^r-v h 1 2 8fr&<D$u*tcu* 

&m 1 6 2 mil 6 ns 1 1 1 \c&$m isum 

££ftTfcy, HP'Vy F 1 6 Att. ffttfftf I 6 OK 
«J*H<E3FIBtK&*hS k i i*=0teS5*t l 6 4 Icffl 

6 2 frMitft* 1 6 8 (H3#99) t fu 'h 
1 6 B&mticm-IA'V 1 7 0. 7-'J 17 2 
*ftLTSMi'v;> FEHE/fl*-* 1 7 4lcJ;oTl2!S£2 
■££ftSi" WH-YjrKl 6AtfBKS£6ft 

5= 1 ffiC&ft/X/W 1 4 4 (CRtmg 15 0A<2 fflKtf 10 
e>ftSi£tffc9, ^-cDW^-tC 2 fiCDttaW 1 5 0 £01 

[ 0 0 2 2 ] v"J >>' 1 4 G tt*jj4H««*J8U * <0 

'J 1 4 6 rtQgllllttttK&Jl 18 4. *-* 1 8 6 

strn**. 8 6cDii^}i:atten/i:tt«^isi 

18 8 (011 #JB) ©«Hft*lc J: D, S"J >S> 

n, Ettaatfiitt&snntfSftM^/i/ir 20 

tttfflf 1 5 0*loT«BI«n*. 
fOO 2 3] mt6^-y h 1 Sfcttifc, B3KjjVTJ: 
?K, 7D>'h&ffil 2fcStf&nfcSipY-*4J|«l 

S^>-cy«;yh*»i 25:51fr5Yiar-7^ (Y 
Mr-7/Wc-3^TttaicKWtS) , Xf4r-7;!/l 

1 4 mmmmfibK f 1 b#7»> 30 

S.fc'plc&oTi/^iDT'fcS,, 
[0 0 2 4] rUVHWftaiyH 4£I»8* 

oucRtt&n. YW-rfltstfi-w 

£>#V F 2 0 0 £t UTV5. *V F U-;l> 2 0 
0 fc{i, 0 6 KjjVf <fc -5 1 Yttr-7;U 2 0 2 ft<JI Iftsr 
SfcttteSftTl^S. Ydr- 7;P2 0 2tttt7 h2 
0 4 E$;£ft3 1 1 fefc, Y tt£fcKRtt&ftfcj|*- 
Mat;2 0 6i;:$8£;*ftT*5t>, #~;i/fci;2 0 6tfY 40 
«B»«tJ— **-?2 08 (01#«8) KioTBK 
?tf£>ft5Ci;{c,k9, Yttr- 7;U2 0 2*WKl/ 
-rt'2 0 0C*|*J*hTY«Wf^fc»»S*6n4. C 
OY}6f-7^2 0 2<0gt»i:, 8M2XWt-7>H l 
4©»fttoa#to^fcj:»). 7'J>hSlfii 2£0ffS 

[0 0 2 5] Y<$r-7/l/2 0 2±fc:(;t, 071C7jvf<}: 
3K, 7'JVHSffil 2£Xf»/jfilciBMt'5S«3> 
^72 1 0»K?5ntl>5, S«3V^7 2 1 OfJ, 
Y^x-7;l/2 0 2lCB£«>n!UrW F2 1 2*3<J:tfY 50 
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5o i£rHF2 1 2 14, huSYMt-7/1/2 0 2<0Y 

Sinfc77y-y h2 I G, 2 1 8*J*tf7vy-y h2 

1 6, 2 1 8tcpg«tf^B%2tu X$i/j[6l{cffiig£ft 

mmzo (06, 08#.d *trt*. 

[0026] BIKiAV 1*214 fi, Xfiii7ai<i|fc:?EPt*Sj 
TTKg2ftfc~*f<D77T7h2 2 2 (H7ttt-S 
©2w£ftTVS) fcj:tf*ft "3777-7 h2 2 2tS 
iSSHfc® j£ $ ft, Xf&ft fatcES £ ft/t El* L£ V >fflMS 
t*U -W077^7h 22 2tt, Y«ftr-7;l/2 0 

2 ±fc y w^tTfrfcRtt 6ftfc-it©#r k 

(■JMMt) «c*ftrft{88)njffilc.«#3ftTV$,, nj 
HAVF2 1 4tt, 7'J>hfi«i 2©**StfSt) 

v, s«ny^72 i o©«wrosn*fc*, mess 

A^y^72 2J3*lfS5M3>^7 2 4 ©SBJMl^ F 
2 8 lcI*S?ftTi«Y H 2 8 2:£lCgM££Sft 

[00 2 7] K 2 1 2 ^BUrr^^ -y h 2 

1 6Ktt, 06*5i'J : 07<OT>t<):3Jc, '•WhSftn 
-52 2 8*<Y^[RllC^TSttSitotUC@feoI^C 
IX0WT6ft, 7vTvY2 1 8lcti^h$^n-7 

2 3 0, 2 3 2*5J:If^Ha-5 2 3 4tfYll35lfllfc 

n6^l/H5^D-7 2 2 8, 2 3 0. 2 3 2{C3y^ 
7^h 2 3 6tf#f»lJ£3ft^fctt{C, ^Fp- 
72 3 4K*»)*l'j«nT^S. "Hsff-f K2 1 4K*, 
RttK. -H<J)7?'ry h.2 2 2»c*;l/h$^n— ?2 

^•y Hctt2fflO^;l/ h$i*n-7*«J:tf 1 <BO*V F 
a-7*^tt6ft, =i>^7^F2 4 0A*#t&tf 6 
ftT^S 0 

[00 2 8] ±I£77'7-yh2 1 6teJ;a*2 2 2fCi 
D, H7t^tJ:?K, @KM2 4 4]5*Y|fc(j|ftfcW 
4»8ffe»)<C@|£BJffifc^JtiT^5. @K$lil2 4 
4ti, 7?>ryY2 1 6fc«fc?)0eBr^Offl«^|j|^ 
t^lc5:f$Jft§-/?, 75^7 h 2 2 2lcfiH8H^E 

5„ cco5»i' = y7*7-U 2 4 6i:, (HJg^/l/F$^D 
-7 2 3 8 trBltttcHSJftfc^^ 5 >7"7-'J 2 4 8 
fcflHKJi*^ = V7*^;P h 2 5 0 e>ftTl> 
5o 77^'yh 2 2 2lctil^»S5n-5 2 5 2**X^ 

TsiRiofiiBiiasnr^oisigBjtituofiftteftTfe 
7'^;!/ h 2 5 o©?i»*a«a»sn*. 

[00 2 9] @€W2 4 4©@^AVF2 1 2^77^ 
•yh2 1 6fr6^ffi?-tf6ftfcJSa!lctt, ^i' = >'77 
-'J 2 5 4*««»Bfi5pl!lfc«»)W»t&ft*t tfeC, 
ffilE^V 2 2 8 fc|aJ*!!lC@3g£ftfc:M 5 



(11) 

19 

U 2 6 OtfffiHHl*rafcB!>m*5n*fcfcfcfc. 

>77-<J 2 6 4 fcOHK^-fSvy'W/ h 2 6 6tf# 
MHtfcftT^S. «3!18tt£ffiffl*~ *2 8 2tt. r 
7*7 h 2 1 SJCHSOgiJ(D77^7 h 2 6 8tcH£2 
nTV^5„ H6fc^tJ:9fi:, 77*7 h 2 1 6 
tCimHWSa-^? 7 0. 2 7 ZA^a^RTSfeboxtt' 10 

[0030] 5 'J 2 6 4 tfXg|tt*Bf| 

7-y 2 60^laie$-l*c,nsi:i:t{c|i]Ktt2 4 4tf 

mes^^n, tm.y7?->)2S4, 256. 24 

6. 2 4 8A^^?>nT3y^7^l'h2 3 6. 2 
4 0A^aj^rC,n, ijRA3>''<7 2 2fr£>S»A£ftT 

[00 3 1] YMl^-TVl^ 0 2±fc(i, 06tc^t«J: 

S2 8 Ott. mm 8 2 k, $fr|£2 8 2*»RS-e- 
*S»*SBfflx7^y >^2 8 4 ts £ft«2 8 2± 

s. afi$^a5«ti$^fi2 8 zmmmmw) 
my 6 nrs 9 , r y > h sk 1 2 ©jseaw&rrsft 

6, 5f$fi2 8 2t±. fU>\-m 1 2©*§ £fc£fc 30 

[0 0 3 2] Y$ftr-7;l/2 0 2Ktt, ®6(C^t«to 
tttLa*8H3 0 0*»»»t6ftT^5. MBK^ 
h*Z 1 2 <0ffliJtg 2 2 0<09f-nca % H9C^TJ:9(Cfl)l 

nm 0 2^@^?nti>5o sstfM£3 0 zvxmfa 

fcHfc o 2 ramie (if ft? n, SUN 3 0 4. 30 6 

nmmc^zn^ttt^ f-n65Jf«3 0 4, 3 

O60Ml?*oT, $8$i30 4. 306©Tfi©fil 
fcJW0$fcW3O8jWftftlcB£S*iT^.6. $8fHl3 
0 4. 3 0 6(C«fn€n^'J-73 1 0. 3 12tffc 40 
S2ft, «IBH07>f H5n— 53 14.31 6^015 

[0 0 3 3] xy-73 1 0. 3 12©7>fK7D-7 

314, 31 6ti>t>(om&£it%m3 zoms 

ttixa*), SdUB»i:iMU?ftfeJifei;ft3 2 2. 3 

2 4K+7K3 2 6. 3 2 8*W*Sn*CttJ:9. 
$8«3 2 0fCX'J-73 1 0. 3 12t7-/K7D- 
73 1 4. 3 1 6fc*«W0ft»6nT^*. $8«3 2 
O0ME3£»tt3O8fcaiS*«ttlli:tt. X^-*3 

3 0tf@^nT^5,, X^-y-3 3.0fc»4IWaifiC 50 
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tit £&£rt3 3 Zm&LZtlZtt&lC. Kd^3 
3 2 fC*f LTEftfc 2 ®<D#-/l/7v yv?+ 3 3 4*% 

yfttt&ftt^s, #-;!/7"7.y^t3 3 4(i, >r-u 

yfPHcX-iwmttiZ kk fcfctf .toTfr- 

^^ax^-y-3 3 0»c«^nTv^ o x^-y-3 

3 0fct. 2 0fcH^©XiJ-^3 1 0. 312 

©$ft$S 3 0 4. 30 6 ^©Br&BfKlr&rt 3 3 2 tefc 
^T30f M 3 0 8 KK&Stu #-/!/77 3 3 4 

#iS3 3 6ic&A-f3;:kfc:J:'K $fct43 0 8{c&m 

WmiClW«*6tu £8fi3 0 2 kJSfflfi3 0 2 k 

[0 0 3 4] &iiET5ISLlftf-7©£y;ftfitc}3^ 
T±McStJP,tvfc7^H7D-53 1 4©fig;fift 

sa©K^3 4o*tassnT^5„ cne>m4 0 

©4Sffitt7l'K7a-7 3 1 4©^)iBk|Sl-R®j®F*9 
fcffi**tf&ftTV**. $fc, ttS9Rftfi3 0 2tctt. 
7r<K7n-53 1 40SKMIfctt||C]E8;W??- 
3 4 2tfH£2ft, K^3 4 05r^fflt5J:9iC?nT 
V^, fttkMv? 3 4 2£K7*3 4 OO+ftfflKJfCON 

[0 0 3 5] »$fi3 2 0©7t*K7U-?3 1 4, 3 
1 6<0IBO»»Ktt, H8*J:tfHl 0fc**J:3fcT 
-7"^fe3 5 0OT»&£hTtS5. r-7^Jf&3 5 

y^tt**U YJYyn-yZ 1-4, 3 1 6QNtt£ 
|6!©TmJ:»)«Pfc3iV^S*»ttOSIIffi3 5 2 5:Wt 
5 0 -f-'/i^s 5 0Ktt«^8P3 5 6ft^S?n 
T6»), K^33 5 6 tfe^T3af«3 2 

nrcK^3 5 sfcs^nTfia^fe^tiskkt 

5f*ffi3 2 0CfeC3 6 0A^«-&?n. r-7$8 
^3 5 0tt, 5lfffi3 5 2*<7l'K7n- 7 3 1 4. 3 

[0 0 3 6] JJt«3 2 0O7>f K7D-53 1 4. 3 
1 6 *0*HH©ffillC*ft*ft. «tB»;-*3 7 0fc*i 
ff#W0y-^3 7 2««Y*»rtfcffT4WI*t)0t 
HCT»C«»)ft»6nT^*. 5«fi3 20iC(i, 0 
9t^ti5fc, ttSA">^>y3 7 4. 3 7 6A^SS 
CtlP)lc4iSt63 7 8. 3 8 0ft<t*S£rt-LT@ 

*^6&3 7 8.3 8 o©+rasfc{ifh^ny-;i/Ss 

3 8 2. 3 84A l H£?n, +S&3 7 8. 3 8 0©tt 
Sm->->*V^3 7 4.3 7 GtcHftttimtlt&mi 

o»»K*n?fttt»*n*«»ij-/W3 7 ofcia't 

«0'J-/l'3 7 2*«»«J:et«nT^«. C©cfc5 
KRU-*3 7 0,37 2tf«0ftltfthftft. SfaU 
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S&3 8 6, 3 8 7tf#2Sffl3 7 8. 3 8 0fc#il£ 
ft, £tfj L/cilfe U»C*y h 3 8 8 , 3 8 9 

3 7 2#**Vf*ufi£tt3 7 8. 3 8 Ofc®!£SftS. 
[0 0 3 7] 7 Ofcli. ^Ll^r-73 

*<0«^lclid]i;ini.o S*L£fix- -73 9 0«&*6 10 
, J-^3 7 0*6?ltHJ5nfc^ 74Vyn-y3 l 
4, 3 16, T-/$fc&3 5 0©3atffi3 5 2±*a 

r-7390ti. #ffi9y-/l/3 7 2£J:9#£8teft 
Sfct, r-73dt&3 5 0KJ:>)$#?ft.5«ffii:tt 

7 2lC#tWtf6h*. L/itfoT. tt»U-;U3 7 0 
^(57^^70-7314, 3 1 6fc#K!3'J-/l/3 
7 2tOH*s*rttf»te4a 0 

[0 0 3 8] $8«3 2O0fl.ffi©0USy-vl/3 7O. 20 
#SSO U-/1/3 7 2te»fct*ttllfctt*n«i, S*a 
S3 9 2. 3 9 46^n^n@S?nTI/^ 0 fiSx&3 

92. 3 9 4tt*n?n«tf*itej:»)ff'6n. £8«3 

2 Ofr6T»'\*aStt6tifc«aj«8«Hltlfty-;U3 
7 0, fW9y-/l/3 7 2«)Kffllf6nSttfet, 5fe 
«*>WJ-/l/3 7 0, Stt9 l J-/l'3 7 2lC|gH;£e 

e>fttv3= 

[0 0 3 9] S«»)y-/U3 7 2£rc9WSfca«0Si 
taW8#3 8 7lcti, Jg-y-;l/S?Si*"+4 OOtfBO 
ftlt&ftTV5„ ^- | J-;mfl^t4 0 0«, 30 
S£LT®K>4 0 ltf#«»>'J-/l/3 7 2©«^I3» 

-;l/3 7 2K*»Bfi^lSKffi*?*6*l*fcttt, 
a-y-AS»*+4 0 2fc«**t)*hT^S. sir 

y -mwi^ 4 o 2 <om 4 0 4 14, miB75 y y h 

2 1 6 KH£?ftfc$8»f 4 0 6 fCp5«8ffl5*|5IiS5JSI 

t^inr^s. na54 0 4fc(i, such^^ 

^^5^7'y-y 4 0 7*Jj:tf77y?7-y 4 0 8tf 

BfiBrflgfcftD^snsfcfcfet. wgi!4 0 4fc^7 

•yf-7*-y 40 8tOHJCT-i'{'a^7-yf-4 1 OtfiS 40 
tt&ftiva. v^7o^5y*4 i oti, lUfi^tc 
SoVT^y^T-y 4 0 80gtK&tt34 0 4fc£ 

A5ftS&<0?&5. $4W>f?-\) 4 0 7(4. 06 
fcT»*J:Sfc, MISBKtl2 4 40Jfea»tBJE?nft 
?-T = >^7-y4 1 2K*M , S>?>0I/M 1 4(CJ: 

9i»**va»*. 4 1 6ttawmwn-5T*o, 7 

y'T -v V 2 1 6fc:±T^|fil©fi@SIIHS6lc®») tttf 6 
n. ?<^>^;Uh4 l 4K«ttLT*03l«**a 
051-3, 50 
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[0040] *&mmx>m&, m 1 1 iof>*«& 

■ 4 2 0fc£9fi[a£ns. Sft£H4 2 0& CPU 
4 2 2. ROM4 2 4. R AM4 2 6fc*tf*ft6*» 
&-fS/*X4 2 8^tS3Vtfa-5f*i(4:f4 5t> 
/U4 2 8t«A^y^7x-X4 3 Otf 
m$h, Jj/y 1 9 0. kftm\ 9 2*5<fcD'iS&X 
•f yf 3 4 ZtfJgffiiJftTVSo 2 81C«$rc. 

fflA>f>*7i-X4 3 6tfJStt*ftTte9, RllBfg 

4 3 8, 4 4 0, 4 4 2. 4 4 4. 4 4 6, 4 4 8. 4 

5 0^UT. XWmmV-ftl:-* 1 2 0, 

7 F#P?ffl€— * 14 0. Hfc'Vy KUfgfflt-* 1 7 
4. «K/j|fiig)&#l 8 8. ^ 2 
0 8, M8tt£Sii!l-t-;5»2 6 2, T'f7a^57f-4 

0 8A^J-nSttfelc, m®&4 5 2£ftLTrt 
*7 1 9 0#&«?ftTV5. ROM4 2 4KB, 7'J 
VhSffil 2^o;^SSij(?3^Ji5K:^S*7n^7Z». tt 

[oo4i] *&m\mmm, 

0, itf/%/H4 4, **519 0, m$.ft&E2 

8 0, tafc*»l3OO0ffilte*ftiW&i> % W*. 
If, Kt»*^-7 , 3 9 0^©ft»flOKL»*ffll« 

7i 90fcJ:9fl»LJ5fcLTfcawraii&»WMrc 
Mfl5r-73 9 O'smmnUim, 13*7 l 9 0 

t j: § 7 y > Ms 1 2 ^mmimmm 

»4<firfcftSJ: 3l©&flr\y Kl 6A. 1.6 
B, 1 6C<D£t*l>/X;H 4 4, £;><7l9 0, 7'J 
>hSSl 2fca»J6*ift2flOS!pv-^. MLl^ 

mm. 7'J >hm 1 2®ttBft«££4)qfl9«9lc 
[0 0 4 2] S9ffiBO«ff«lCtt. ®?f<D}g/TN(CS^ 
4 6rtOStffl*<SfkLTl<>/£»3. i/yy-71 4fil*l^ 

ffiKtfXttBiiffl*-**-* 1 2 0, YttCfi 

a*-**-* 2 osmmexm^v k 1 6 a. 

1 6 B. 1 6 C*«3MHLafcf—73 9 0±^»»S 
■fr. ««W*H»jS-j*-3»|iS**. X$*75 

tA^XttaiUfflit- 1 2 0?rfPi&5-ti- x m%J 
X/H 4 4®fflB%a*T»»«%»<tStfTtJ:<, 
fe«l"ttX8lffiilffl^-^t-^ l 2 OtfiKifltycft® 
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*Wcttfn&3flK)iMi'VyKl6A, 16B. 16 

cosily x;i/ 1 4 4Ko^T*ft*n®w4i*<* 

K 1 6 A©!fty%* l 4 4teO^Tft*Wfc0^LT 

[0044] mma, xmwim-**-* 1 2 
0. YwsBi&ffltf-tf*-* 2 0 6£*n*nm<o 

ti, XMf- 7;H 1 4, Yffif- X;l>2 0 2©f41* 

5 1 9 o<om*&zimm&i: Lxm^m. ft 
*, m^v v 1 6 Afcttaiptftsa^x/i/ 1 4 4 

ttr-X/H 1 4tfXims«i 2fr&xaUMMl* 
-#*-*12 0«KttftTffil*S#S©fc*, XM 20 
r-7/H 1 4ffi«i>3-^Itf0T-$!) < *©{& 
fia^XWSI&ffltf-**-* i 2 OA^StiSifijSfc 

;l/2 0 2ftm. imny-<7 2 2, 2 435c6JWlTY 
WSMm-X*-* 2 0 8flf(ctil?«1fte®fc3. 
YMT-X/I/2 0 2ffi©x>n-X©f£tf0T-&9, % 

mmfrzmmm-x*-* 2 0 sfrennftA 

fc, X$Ar-7;H 1 4#YM75nfllKtiM|tSfroj; 30 
ofcEbptf&Sfrtvsat. fl&fcttS 1 2 • 
H© Y dEflHttt Y *4t- 7/l> 2 0 2 ©#IlfC J; D H 5 ft 

CO 0 4 5] Sf&SO^if^flcli, 2o<0x>-3-^ 
1 2 0, 208 tffiKi st. * 

9 0«««S^6ft, ffi/j©g2pY-*©StgtiB (x 

; . y« ) mmtiz. 

[0 0 4 6] ttV»Tfl*Stt. jfe*>XA I 4 4*ISL 
Mix-73 9 0±©r-X£8&3 5 0££>)1iftZ 

*1 KlttffilM&ttllU. CCTtt, X 

&£faKfc^Tlir-X&973ftlCfcVT-fi©{SJ > ey 
*tffla&'J-;b3 7 0«©JJMPT*r3T, Yffi^(fi)}cS 

v^rti, JSmfef- 73 9 0©ffi7?ifi)<o<K>£»}ia;3 



#$2 0 0 3-1 4 2816 
24 

6 ftnttci o*^5i9o mm^mmm 

71 9o<offii ( XJ , y , ) mufctittwmm 
ar&o, fro, ttSMSftttoftfey^i/i 4 4 ©a 

BT&'K 012 (b) fcjfvtJtefc, $§8®$$© 
*^7l 9 0©&S (x. , y, ) fcCDMAx, Ay** 
t>*?\ 9 0fc$fc/X/H 4 4.i:©ffiStT'feSo ft 
fc. 1^7 K 1 6 AO*ft/X* 1 4 4 

9 0fcatSXM, YlfcMicWs'E 
D &Bltf#Lfcftf>tf s ^T'&ft'vy K 1 6 B, 16 

7 K 1 6 A©l*|J/Xyl/ 1 4 4 lCO^T®tf#LfcS*fMfi 
1* (Ax, . Ay, ) itttid:, S^Fl 6 D, 

1 6 C©&&ffi/-X;l/ 1 4 4KO^TS*ffi[H (A x 
» . Ay, ) , (Ax, , Ay, ) tfff 6ft3, c©,fc 
*fcL.TS6ti:fe»HM (KLS«SK3 0 oteov* 
tttUt^BBteffiS (x, , y, ) ) (4 % 3 ^ a _ 

[0047] ^ic, SiB*j©asL^teo^Tawr 

5. S*giJ©^Llfli« % DtU)f i 5 0©teSftl^ 
ft UT X'J V hgffi l 2 ©ill ftlMEffiK&t&Jtft 

*ft«tt*«ni ltx'j ^ h«g 1 2 izmmomm 

4ajE4«tt-ea*tsfe»icfTt>h*. tttfif i 5 o 

©CMTtWHtoHtt* 3 0e*ftl9lcf?t>n« 

tf. ZWm<Dt%, «AtfS"J ys; 1 4 6^©S«Sl] 
OWftl»*a**K«OWII|BJ»ic.fcfT,TfcJ:^ B ft 

•feJ:t?l*^tt©^tfJti, 3fl09ai^<y K 1 6 A. 
16B, I SCQ&mSX/H 4 40&4fcO^TfT 
^n^ft^v CCf«M'N7 h* 1 6 Afd-D^tftSWK 

[0 0 4 8] ^»ft&4-^>©ffT^(Cj: Ol^U 

ffbtiS,, k i 6A©l^/X;l/i 

4 4 tfaLlfcr-73 9 0±©aLlffB8teffil'\g 
»S*6tl«. YS3T-7;l/2 0 2*^ftJ^6n, K 
Llflif -X3 9 0*^^7 K 1 6 kVffim&Wz 

mt^imm^mit^mtt^ xu 
r-7;w i 4/)^isa^p,n % mf^Ki 6a©m 

Ui^X/l/ 1 4 4^KLl^MSSfiES±'\^Si$^t,n 
5. ^bi*ffl$&{4g{i. xSSffl, Yttffl©§ivn- 
^©ffi^0©fct©A^7 1 9 0©S^cf,i:>4iS.^i:L 
T!3£SftTfc»K *^5 1 9 0tl*yX;H 

4 4 tmicum, mmtcfw&zm, xa 

r-7;H I 4. YUt— 7^2 0 2©§»ftfil[g{i* 

^5i9 o©fflBT}g^?ns. -rftfes, i&L&m 
twaut (x. . y , ) r-$>it>\ cmmicm/x 

/H 4 4#fflir«4:*. ,**7l 9 0(il4S (x, . 
y« ) , -Tftfe^ffil (x, = xi +Ax, y. =y, 
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-Ay) tC&D, 90*ffig (x, = x, + A 

x, y. =y> -Ay) fc(MSefttf, itf/X/M 
4 4* (x. , y> ) Cttl?^4CktfT?#50T?* 

5 0 s^aa (ax, Ay) ti^n^ti, 

16A©t§£t;t (Ax, , Ay, ) tfffl 1*6*1, ^ft^ 
•y K 1 6 B, 1 6C©*§£lcli*tVFn, (Ax... A 
y« ) . (ix, , Ay, ) tffflV*6ft5. &TfT6 

AftfttvWMli. StBOllttiStWBteSftr^ 
±sC*^vl 90©ftg (x. =x, + Ax, y, -y 

fg*SJ©£fi tf 7 *icffi St 5<l*iD* 5 c t tc ± o ft 

/h£ft3, ISbUpffitcf*. YttZriRltc25"]tM/uT-» 

*t*X^-X«»ft<4ntf, Yter-7/l'2 0 2©# 
BlfeiJ. t>i*L&Mi"f-73 9 Otf Y«tffttefii**te#ili 
£■£6*1. Ifi/X^l 4 4*^AtK9Il*^6*lT 

[0 0 4 9] »Tfr^©»}7«, KLS#r-77l<3 9 

o ©3?kk us**?? o^zmwr-* itytm 1 1, 

£Kr-7$8&3 5 OteStf ShTVS&KUW&f- 
73 9 0±IC, *@®Mi*1t$©fc+»4X'<-Xtf 

6K£0, *K***RtlWl 5 0©(fil1*n^ai©/i 
9 0tfiM6ttS. 

[0 0 5 0] ttUa*T-73 9O02&*)lSfctt, $2 

*5y?4 I OAMSIttfgfcSn, WJ-A'3 7 2 
tfErt£?-&6tlT, HtLl*T-73 9 0Oft#»J6^ 
**nfc»«W#«») 'J->W3 7 2fcJ:»>#*W6tU 

5 0±^«»S*6ft*. HLaWt- 73 9 0**316 
. KZtZ. TJVyU— 5 3 l 4. 3 l 6»MsI!gS«& 
n5o *©£#>> ri'H^n— ?3 I 4tf 1 8 0gHI& 
tSftlCjfiftX'f -y^3 4 2©ffl*«J»««OF F^60 
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Wfir-73 9 0©iM>)tflt*6*li>a gift 
tt#*ft*-* 2 6 2tf£it£tf 6tl£ 0 
[00 5 1] jfi&Xf 7?3 4 2©ffifl{§ttfOFF*>* 

e,nNic2fcsi5iS!i. sSL*fts»«:$*s*va*s» 

•HOKEKUTRSStl*. tSLl^r-? 3 9 0© 

10 WO y-*3 7 2ffl#«{t3S (9*86hfeHLaftT 
-73 9 OOH® tt#ttDItf«**fctt?Tl|*t 
4tf, Kttt*r-^3 9 0tt«K-j£ljai6nS. $ 
fc, itttfty-/l'3 7 0. #BD<;-/U3 7 2JcttJfi«vfi 
3 9 2, 3 9 4tf*n^n«»**6nT^5ft*, ft 
»iJ-*3 7 oi *«!> >;-;!/ 3 7 2tf«ttTsfeafcS 
&?£Ci**18ib*n4. ftfc, ffiblftU, SSMEtfKut 

[0 0 5 2] KUB*S?-73 9O0iS!>«, ttfflf 1 

20 tt, RtttSS 1 5 0tmimf- 73 9 0±'\iHB<Stf 
6*1, 8*8l*il»J& (W*tf 2 OjS) fcfttS. gt 
Htt. Kba*B8iMi»**i£»?> y~*3 7 2«KI*I 
froTJSBHKMftj* (BM.tf 1 OA) »|i«n. 

is, V^r-7;v2 0 2*wcig;ii)$^6n, mm 

^T-^3 9 0±K25lJttt««tfl*«n6OTfe 
§o JMMttWHOXM, Y#T-r/H 14. 2 02 
©g!SlfiStt, %TfiWtmictJ*7 1 9 0©ttB 

30 x-^tm. 

[0 0 5 3] -^anty l 9 0tflM»£tf6ft, Mff 

9 0*tt«JPM*ffil^»«*htfJ;v^», xn. 
YMf- 7;U 114, 2 U 2<0#1M2B«, «#9J^ 
RIS6ffifi©*S (x, . y,) feitff-oxtffflUfcft 

f-taat s t*to*fctf« ( 2 ?ug£i 
ax. . ay. matti, rudvi 5o©fl[*fni 

[0 0 5 4] DttU* l 5 0©fiSf n^ffiJS, 
r-73 9 0/«S6tlfc*. »*»J©^ffi»tt. 

5. KL!6*r-73 9 0©jS0^, K 1 6 A 

tf£»a:-&6ft. MLl?iir-73 9 0©liL^ft®(c 

»affl^ffijB^s (mas A) »**ns. c 

50 n8JB#Sftfc»«**flf«ttfjlT, *BBc7';vh 
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oa*iaii»6i*«ist«o-p**. tine**)** 

7i 9 0iW§S«ftfta»*J*Jl«iUTiill. lg#£S 

tt77XVY**3 0%©2«WflffiShTti!>, ft 

nftii3Wfflttfcjii««n, s& mmmmm 
ton 5 si mzt\.m&&<Dmm*£7v vks 

- * & ns s TftVMott Lift m *) m Uffcn 

So 

[ 0 0 5 6 ] C ©f& & nfca1fa£«}a«S 

^{cKL^flj*t79^tfiSOr-?i<Mfrfn, 30 
Wte 7— 3 5 0 fc$«r*nTt/^StLlflix- 

73 9 0±lC x *HOKLa**fT9«DK+»4X^- 

[0 0 5 7] ftfe, HHStpT-^ft/fitt, ->'j»* 
l 4 6K«rfc{cS»ffJAWt&snfcit«©l*ftiB8S& 
^ fcs^ttaj/u^BSipBfanfcaKafliftsitfffBs 

KMrfan, a^wf-^ssffiajn*. c©t? N 40 
ttttf 1 5 oottlwnio*Bj*^to*TffoTt j: 

[oo5 8j mtmrnaMT-umztMbS. 7 

HSfil 2'\©8affl©&fttt v ffJAtf. l^US^r- 

7>J>hSfel 2*Stf««fc»fc, Yfflr-7;l/2 0 
2ttSfii3>-<72 1 0mk*V17ZZ*>jiVm 50 
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6n5„ cott, 5*3£Kl,lH&T-73 9 0'*a& 
*l*We*fttf, Y«f-7;l'2 0 2©^atMtTLT 
KUMi?-73 9 0iWB&tu iM9&. t^^d^^ 
yf-4 1 0*«3«R««t?n, S«n>^72 1 Otj: 
5^';yhSffil 2©«AB$. j»U3^c^Llffir-7 
3 9 0/j^e>n*^J;TC?ns. ■ 
[0 0 5 9] ^*^JlftfiIii 2i©S¥v-^©3^ 

10 $S«l2Rnfc:J:0jS#Sti.fe4*, xttr-7;!/l 
14. Y«^-7;l/2 0 2©»ftfiI*i*l6*gE«Lhte 

Tgsjnrfct). cft&ft»fltt#ttBtt % 
*fc±effli±©Bicfc*i*ft*; c©HjSfc*w? 
-zmmm u.. y , ) jttwjsnTfe 
?ibR£sn^»*AHMttB<Da[ai«(c ( x , . 

y. ) tfWISn*©T**. ttHAtt^Bllc 
'fe, ttttffl 5 0©g»ftB, tftbSXH. YUr- 
7*1 1 4, 2 0 2 ©fcSftttBM:, ^7 19 0014 

effltttfflSl 5 0tA^7l 9 0£©X$EWl6|©ffigf 
Ax. ^iDH-SCtfCi^Xtt-r-^H 14©#i&{ii 

■*w 6 y mm* m<o y $4^isi©ssi a y > 

£3 K d i £ £ •) Y 8Sr- 7)V 2 0 2 ©8SffiStf® 5 

1 4. zozmmmnmt, mmmttxz 

Lx Xtk. Y«r-7;H 1 4, 2 0 2 ©gftffil©* 
30 ffitt, ftiEtSttVSlBftttKiDttlMII, ntWf 1 5 

0 ©ffcB f ns«o»Et A^ffo C fc ^^o" 
[0 0 6 0] COJ:^fi:bTl»6*i*9iMa«ttt, 1 

4iaytJ?>^K:j:*tiB^Ax, , a y, tfssnx 
v^s. *ofeft, ftBMoaflifcjiatoTr'jvj-ws 

1 zkttztiitzmmv-tffmztu ^tciwf 
anrc2®©s?v-^©sipti2@ ( X , , y , ) , 

(x 8 , y, ) £©&©£ ,};»)> SJpY-^©XSS. Y 

«i^(Pi©*{4iK^sm?n, cnafits^ir-? 

tt. YttfcfiflflHMHlAXF , AY, tfsm^ns. 

^rlco^TXI*. YlUrKM}ftfimiltf||ft«A«6T 
S-5o C©ffil^gAX, , A Yf it, -^©g??-?- 

©tLTgaiaftSo 

[0 0 6 I ] fig^MA X, . A Yr tt. g«Mfl5l$ 
50 KftfOfcafcRtfflf l 5 0©{&B?naAX 1 , AY. 
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t&b$T&W2il&. Y®7 L -7;l/2 0 2©&f!ititg 

t>\ »*wa*ffiB©Y«fifl©fi»rniAY» t«t 

{uS©Xift£|&)©{ig1*niAXr ttttUS l 6 0©X 

tt£iR]©fiig?niAx. toa^niEsnsoT* 
Mvmii 2©&iE&8*m$tttiic%M!i 

i^Sh*. co«jE*fliLfex*l. Y*tr-7;H 

ffis^HAx, , ay, itzm&mmmmt?^ 

T*JMIitil/C&HTt,J:<, fcSWiXfa. Yttf- 
7/H 1 4, 2 0 2<0#®){Ag<0gmB$fcgmLTi<i: 

[0 0 6"2]&£ftg| (Itt-PtiW 

1 2fc»g»j*^$nntf, ©&©7y>-hgiRi 2 
«wujsnfe», *©7im»Ei 2*m^nsg!i 

teHU»tf iffbhS, KaMS©7y y YW& 1 2 K 
U 8iEl©^jra£^Sfc&(c2&&Ett£ft^ 20 

[0 0 6 3] C©«£fcfe&M3SII&l$©ia&fi© 

t^-y f 1 6 M^mt^iot\xuimm\cmM 
L»*iB©ai» ^ftfflifcff t>n*. buihi©mli^©ji 

7SfcttUfc*4fT5^*ffil©7 f -*tfS«£ftTfc 30 
0. ^-nt* r J £©ttlH#6KLBl|i€:HI»Tft«j:^ 

[0 0 6 4] lO-pfelffl, l^TO'Slffifflfria 

*nTtw& £ffii?s$^©SiE{c&g&iiiBf# 

if, 7'JVhSlgl 2'\©»J»W©«*«<H|JB3ns. 

c©«*tefciB©ttLa**«fTt>n*»ic. *tMt 

&&3 5 0lC$8£m>6sSUIffiT-73 9 0± 
1C. *l©HLSfl)*fT3K+4j4x^-X)!)%<4o 
&«©k:«» Stt^r-73 9 0A^f.nr. #©ss 
LmftlcSAtctimtZtiZ, c©tf, Y^r-7;U 

2 o 2 * 7 £7y > bm 1 2 ©gBA©ft*»caffi 

T%tbt\Z>, v"jy->-l 4 6^©Sffi^©fiUS 50 



#$2 0 0 3-1 4 2 8 1 6 
30 

i©fflK#SgB£l2l8tf7oTt, &fcJE2tt, &frffi«tf 
tO 0 6 5] ftfettSt tltf, ->'J 1 4 OrtOSU 

©»»«©aa©it£3Wtton, fcsuiga&aigs 

fc«H»m£ti, f©tft£tSJR««^ttttiUBX 

titJ:9lci/rfcJ:fr'. *©J:3Etfttf, S^ftgrg 
©IMilQtttlllllc^lffiCECHfr&ntiSlVffift 

yyvus i-2^©aj*%f}'»fUTiflii©iii%f7 

*OJ»^4»»©jei**ttTS«, ftJWfe** 
.fi±2tfSCt#T't5©T'a&5, 
[0 0 6 6] «»U-^3 7'0fc**SnfcKL**T 

-^3 9oft^<^nff, aaattsKM*-* 262 

•n*Sfcfcj&»frfeM\ jfiSX-Y7^3 4 2©tti^jt^ 
<MWK L« < ««. <KS(U^I^|flU±IH9ttn 
tf, MHKH4 2 0tfe^TKLa*f-73 9 Otfft 
<ftofctfiJ££n, ■7^^n^7>yf-4 1 OA'lffitt 
mtZtiltthtc, tSL&ftr-73 9 0tf£<&o 
fcCfctffB&lSftS. COt*, 7"y>h*Kl2©» 
A^T-Snif, 7'J»Sffil 2tiYttr-7/l'2 0 2 
±ST«A*fcfct*, Sttfl&ffi3tlUtttf*^tt«© 

[0067] jdewaici&CTfnMtt, «*&y-*3 

7 0 *«ktf*«9y-^3 7 2 £$#£3 2 0 CtKtt 
*3 0 2fr&JRM*. $8«3 2 0fC$tt«3 0 2fr 

e.^n5iPj^©^?:ijnxntf < -t:-/i/77>-» 334 

t RSttl 3 3 6 t QfkttMtU Z^-V 3 3 0 ^5? 
}$tt3 0 8fr6Hati1-5i:tilCX'J-73 1 0. 3 1 
2t$IIW30 4. 3 06fr5«MU 0W;-A3 7 
o. U-;l/3 7 2fcj;tJPl-y-;l/Sii^+4 0 
0*&try-Aa-7 h*-*WKWW«3 0 2fr6« 
0^rct*«t?t8©-P*4. ^©^, t-vh3 8 8. 
38 9^^L. ffifei:gli#38 6, 3 8 7^X'J-73 

i o, 3 1 2fre,&§ mif. 7 ofcio" 

t^O'J-^S 7 2£XD-73 1 0. 3 1 2*'"=>ffif0 
ftfl^'J-;l/3 7 OfeiO'ISU^r-73 9 O^tfr 

tiTir^irSMto y-*3 7 2 tftx^ns^-rsct 

A<t?t8. 8*»)';-*3 7 2©3ai«fctt, ^-u- 
)WM^4 00<D^>A 0 l%1^0U-;l/3 7 2© 

[0 0 6 8] *l/T. tt»U-;l/3 7 0fr63l*HlLft 
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4,3i e,tstvT--7mti3 5 otcj&wm m 

*) 'J-;l/3 7 #t,>T\ XU-73 1 

0. 3 I 2, X^mO£Wen$#iill3 0 4, . 
3 0 6, 3 0 8£{S£U £8«3 2 0£3tft«3 0 2 \ 
lzm.Z*tm, $~>\>77> f M 3 3 4tfRTO?3 
3 6fC&£U l J-/l'i-7KDi!^«3 0 2'\©^# . 

f*WcSWffi3 0 2frWttT£fctfT'£, toiw 
imX\ m 'J 3 7 0 . #5? t) U 3 7 2 <D£ 10 
^fc<ttfKLl^r-y3 9 0<DS»)#$0 U-;l/3 
7 2 'Nfltttttfc^lcfir 5 C WT-f, >J -)l%m 
fc 'J-;l/a--y h£#lcHtft«3 0 2Ktoot^g|? 

[0 0 6 9] £fe, CCDi^fC^'J-^STO^itf 
15!^ 'J-;l/3 7 2&m?tntct2. 74 
3 1 40[l]«SftS«;-£T(i&(,\ > IRfttt 
V>firD^77f 4 10lWSltt«C*ftSfci* 

*3 4 2ffK?3 4 0£&HiU ONflW*Htfj**r 20 
fcfctteja«W*B»*-* 2 6 2tfit*&fU #91 

t-73 9 ooat^i^snfcSiJ^ttK&ns 

[0 0 7 0] C<DJ:3t*IM^iBfcfe^TH:. KUfe 
^iSL1^5f-^3 9 0±tc?ft)n, Uimf-7 30 
3 0 OOftH»|*m*lifeffl5#>tt^W9 7 2 

i#fc<,S Sft, r-73B«j3 5 0«aiS»BlcJ:»> 

Si 5 0*Wr*ci:ffftv\, 
[0 0 7 1] tt±OMMfr6W6*»ftJ:ifc, 

*-*12 0. Yttf-7/l/2 0 2fc<fctfYflilBl!ffltf 

2 o &m\ vzmzmmm 

JiiiSBt LT«MIU 7-7$^? 3 5 01*?-/$. 
ftffltt LXmti. #«0 'J-^3 7 Otf&y g!5# 
fcLTSIIU SB-. *r©iJ-;HHB*+400. 4 
0 2, ty-sf-f-v 4 0 8, J'i'Syyy-'J 4 0 
7. fl'Sy^/l/M 1 4, $r*3>y7-!M 1 2 50 
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tf, IH2; l/TO»S«f*tBft*-^ 2 6 2 t«K 

t)SB«, *77f7-y 4 0 7feit5V'i''>n-?57 
*4 l OJCfcOfltJS^nsSBB^iKggli:, r^K? 
n-7 3 1 4fifc£lKftfcK73 4 0:l3J;tfifi»X>f 
7*3 4 2feJ:»)«|^n5^Dl^tBgli:lcJ:ot 

iJS^ftsia^ 081*^7^5, $ija?gS4 2 o 

**7l 9 0*»«^fctf2ffl©S*-?-*<D55 
*7 1 9 O*«^/fr0{M£81ft3Slffi]£ff 

Li>£„ ^c<s«sa4 2oro, jfcfi/yOi/i 4 4 

tlStl^T-73 9 0±4>l$LtffiBlCtt*M*!Mi 
f<Dl^(cfe{t5*X7 1 9 0©a®(fiC»(Dffl 

fc, ftjffligS4 2 o©, 1 9 otcmflmmfv 
«*ttavr*«^*=#«*#wiu w^n§4 2o 

[0072] ««nosioiiflHett«H 1 3K^-r„ * 
v?a 8 o%ffli>ftt.<Dr"fe5, asid->'; v^4 

'8 0<&exhVn7K4 8 2<D3$HJi8a5H:, «fffl«4 

8 3 1 «t 0 «J 4 8 4 (D-SSlCfflfllsliHftlcIIgS 
HrtJt), i ;>-?4 8 4©ftStS3(i, i^tt4 8 5{ctB^ 
@n5IflfcX»?*lfcb/<-4 8 6<0i4JgStffiJt@ 
«BJ(!Etatt*nT^*. 5£^i4 8 5fctt5*x7 h 
4-W-/I/4 8 8tfffiaEffiS9tefcJt8£ftTfe?K 5^ 
17 h*Y-;l/4 8 8€ffi4 9 0K(i % U/ , t-4 8 6© 

9 2* , "g*^t)StLTt , 5 < , 7fi7 bf^-)\/i 8 8 
4 9 4lcStfn^„ 

[0073] trxhyo7K4 8 2ftWS5-y6n'&i: 
t, 7^x7hm4 9 2^a4 9 0tCiS*^ofct$<D 
ttlT-^iSS-iten. 5f x7 h*l'-;l/4 8 8tf@$s 
3-&6nT#W0V-;i/4 9 4^lslS?-&6n < ULl 
fliT-7*'#ffie ) n5 0 tfXhyD7H4 8 2fl5iRtg 
«Ktt. 7^x7hJI\4 9 2«l4 9 05r^!?^^T^ 
iSL. 7fi7 hJT>'f-;U4 8 8«lElte-erT, 

[0074] fcrxhyP7K4 8 2osainioaasifc 
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fcfto T tf7 h V □ 7 K 4 8 2 © 1 ftafid ^ ft 5 o «n 

•z k 4 8 2 oftarnBfttfA ■» k jt n $ 

»fo'j-*'4 9 4©*wDa!W»&£n. »«vsttm 

yuy K4 8 4«ttfl0lSflW 1 Hf OK&SftS. 

<*oa««l^l)V^4 8 0tiaL^-r-^<0^ 10 

<. l«WBl:«!), Sfc, Y*?- 

[0 0 7 5] *5UBBBlc;6^TU:, 7*X7 
;M8 8, 7fi7Hl\4 9 2, 4 8 6, y V7 

4 84tf. ffii4StLTOaai(|^Uy^4 8 0©a« 20 

!»*«*») u-jm 9 4os<gai(i(i:tA5a»i$» 
ttB*«au aai/->y v^4 8 o't#icx-7 , iM9 

4 8 OOt? X h VD-y K 4 8 2<oa«l(HlS?:* , » h 

[0076] 46. mmmmmicto^x, uimuT 

-:/©£»> Itt, JE«X1'7^3 4 2//Hy3 4 0*tt 

L»*fift*y>ft<. KUtftlcKtlKLB*?-? 30 

3 9 o"<065tf'>&< TWtTt # kl«. F</3 4 0<D« 

IBB«*'>ft<U i8Dl**4<l/CfcJ;lrV*fc, 
K7*3 4 0fi2»c|ig^ 3«tt±W*TfeJ:w C 
©J:?M'ft& jfflSA-f 7*3 4 2K«fci> 4 0 

mZCtftT-ZZ, 7YK7D-73 1 4©fl£gx. 

5 c t lc J; o c L&frr- 7 3 9 o © i2 0 A 
SilttfT'tS. 74Yvu— 53 1 41CK73 4 0* 

isg^iRitcPifto ft 2 mmmmms, 74 v 5 □ 

-73 1 4<ug%£a.ntf 2«OF^3 4 OfSSOffi&ff 40 

[0 0 7 7] MC9UBBIK«if<Ttt/^ftMHM 
©lat^^T?^, aL^r--/cj320tt*Wt Y 

^y > h sts//® a i n 5 1 s fc &t - e> . 
ft. saEftft©yy>h«E'\©«aMKo!fc«tffi*3n so 
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OS 0 mT'$>m , Y Mr-7;Wifi*A • SBtiJft 

K?nTV*fttf, >h«R©»AtMff LTSoT 

■7Y>n^yf4 1 0»cj;0. SUB«Mtffift*-^ 
2 6 2©@£*<fitt!>'J-/l'3 7 2tc£l£n, 

•r-7;l<2 0 2 tettH»»3bt*nfe«ld*|»V'T, 7* 
'JVMCI20BA. M Yttf-7;l/2 0 2O 
fM** ft*08JHfci^l*T->f3 9O«SSC 
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